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TEST PLAN 

1 .O PROJECT DESCRIPTION 

1 1  introduction 

This Test Plan has been prepared by Resources Consewatton Company (RCC) and their subcontractor, 

Hading Lawson Assodates (HIA) as a contract deliverable between EG&G Rocky Flats Plant (RFP) (for 

the Enwronmental Restoration Group) and RCC The purpose of this Test Plan is to describe the 

objectives and technical approach for the solvent extractton bench-scale treatability study The scope of 
this Test Plan indudes a generauZed description of the project objectives, technical test approach, sampling 
and analysis, health and safety, and quality assurance - L 

This Work Plan was prepared by HIA and RCC for EG&G No other party should rely on this document 

for any purpose other than was immediately intended wthout prior written consent from HLA and RCC 

The purpose of the Treatability Study IS to provlde data for evaluakm of the effectiveness of solvent 

extraction technology in removing Constituents of Concern (COCs) (I e, plutonium, americium, uranium) 
from RFP sol1 In addition, the results of the bench-scale study will be used to support the Feasibility Study 

detailed analysis of alternatives by providing data for evaluabon of the effectiveness, reduction in toxclt)r, 

mobility, volume, and cost cnteria. 

Triethylamine has been shown to extract plutonium from soil A singular tmatabillty test was performed 
by AWC-Lockheed in Las Vegas, Nevada, on Idaho National Engineenng Laboratory Pit 9 soil dunng Proof 

of Process (POP) testing The test was performed using 500 milliliters (ml) on 250 grams of 50 mesh soil 
that contained 5860 plcocuries per gram (pCUg) of plutonium contamination The mixture was contained 

in a glass beaker and agitated for two hours in a water bath maintained at approximately 40 degrees 

FahrenheR (OF) Twenty-suc percent of the plutonium was extracted from the soil using the triethylamine 

The favorable, but limited, bench-scale results have led to the implementation of this solvent extraction 

bench-scale study Twenty-ax percent removal of COCs was achleved wrth one exbactron stage 

7 
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conducted at non-opttmum operatmg conditions Signtficant improvement in COC removal efficiency can 

be achieved wth muhple extraction stages conducted at near opbmum operabng conditions 

Two soil samples and one vegetation sample were collected down-gradlent of the 903 pad in Operable 
Una (OU) 2 that contained concentratkms of plutonium These samples will be used in bench-scale tests 

to evaluate the effectiveness of solvent extraan to remedlate radionudideGontaminated soil and 
vegetation concentrations at or below the Treatability Study Benchmarks (TSBs). These samples were 

collected from locations that were selected on the basrs of plutonium concentrations downgradient of the 
903 pad corresponding to plutonium comentrations from the 903 pad am.  The purpose of this treatability 

study is to provide data to assist in screening and selecting potential technologies for remediating 
radionuclidecontaminated RFP soil and vegetation such as is found in OU 2 

RCC wll paform a solvent extraction bench-scale treatability study at Analytical Technologies, Inc (AT!),- 
laboratory in Fort Collins, cdorado. The benchscale study WNI be paformed to evaluate the teasibility of 
using the solvent triethylamine in combination with various feed pretreatment steps that may use oxidants, 
chelating agents, wmplexing agents, acid and caustic to remove radionuclides from contaminated soil and 
vegetation at RFP Triethylamine is a non-regulated, unlisted solvent under Resource Conservation and 
Recovery Act (RCRA) regulations 

Bench-scale treatability testing at RFP will be performed in two phases During Phase I, bench-scale 
testing will be performed to identny the optimum process parameters. During phase II, bench-scale testing 

wll be performed using the optimum process parameters identdied In Phase I for each of the three feed 
samples In addition, Phase I1 testing will be performed to confirm the ability of W e n t  extraction to treat 

radtonuclidecontaminated soil and vegetation to concentrations at or below the TSBs for the COCs 

Treatabiltty Studles wll be performed on soil and vegetation from the 903 Pad The 903 Pad Area, 

encompassing the original 903 Drum Storage Site, was used from October 1958 to January 1967 for 

storage of radioactively contaminated al drums whose contents were descrbd by CalMns (1970) as 

follows 
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'Most of the drums transferred to the field were nominal 55-gallon drums, but a stgnificant number were 

30-gallon drums Not all were completely full Approximately threefourths of the drums were plutonium 

contaminated, while most of the balance contained uranium Of those containing plutonium, most were 

lathe coolant consisting of a stratght-chain hydrocarbon mineral oil (Shell Vltrea) and carbon tetrachloride 

in varying proportions Other liquids were involved, however, including hydraulc oils, vacuum pump oil, 

trichloroethylene, perchloroethylene, silicone oils, acetone still bottoms, etc . and in 1959 or posslbly 

earlier, ethanolamine was added to the oil to reduce the corrosion rate of the steel drums ' 

An esbmated 5,000 gallons of liquid (Freiberg, 1970) containing 86 g (5 3(Ci)) of plutonium leakad into the 

soil SI@ grading in preiparation for applying an asphalt cap over the area included moving 'slightly' 

Cantaminatd soil A total of 33 drums of radioactively contaminated rocks were remuued, and two courses 

of clean fill material were placed over the site The asphalt covering was applied some two months later 

(Freiberg, 1970) The cover Is approximately 8 centimeters (cm) thick and underlain by approximately 1% 

cm of loose gravel and 8 cm of fill dirt 

The removal of drums and site grading resuited in contaminated soil particles being lifted into the air by 

tuttwlence due to wind or by other activities such as excavation or vehicle traffic. This suspension of 
parhcles was an important mechanism for release and redistribution of plutonium from the vicinity of the 

903 pad The movement of the suspended contaminants was generally in the direction of the prevailing 

winds 
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2.0 TREATMENT TECHNOLOGY DESCRIPTION 

The RCC B E S T process is a W i l e  batch solvent extraction process desgned to extract hazardous 
contaminants from soils, sludge, and sediment. Unlike other solvent extradon and rehted soil washing 

systems, the B E S T process uses triethylamine to remove contaminants from these media. Triethylamine 

is an aliphatic amine that is produced by reacting ethyl alcohol with ammonia Triethylamine’s structure 
gwes it dual polar*, Wldr is responsble for its unique pmpertb 

Charactenstics that enhance triethylamine’s use in a solvent extractum system include the following: 

e A high vapor pressure (therefore, the solvent can be recovered from the extract solution by simple - - steam stripping) 

e Formation of a low boiling azeotrop8 with water (themfore, the solvent can be recovered from the 
extract solutlon to very low residual levels - 4 0 0  mgkg residual triethylamine) 

0 A heat of vaporization oneseventh of water (therefore, the solvent can be recovered from solids 

by simple heat with 8 low energy input) 

There are four bask operations ~nvolved in the 8 E.S T solvent extraction process extraction, solvent 
recovery, solids drying, and watw stdpping A process flow schematic for the 6 E S T process is provided 
in Figure 2-1 However, modffications have been made to these four basw: operations to assist in the 

removal of COCs For example, pretreatment steps may be necessary to solubilize the COCs and facilitate 
removal of the C a s  by triethylamine In addition, this process uses the inverse miscibility property of 

trtethylamine to mea& a single-phase extraction solutbn Triethylamine exhibits an inverse miscibility 
property by being completely misclble mth water at or below 60°F However, when heated above WOOF, 
triethylamine and water are virtually immisclt>le The inverse miscibility property is used by extracting 
contaminated soil or vegetation vvlth chilled (below 6 0 O F )  Methylamine to form a homogenous, single-phase 

extract solution The extract solution is a homogenous solution of triethylamine, organlc fraction, COCs, 

and water Miginally present in the feed sample or water present as a result of pretreatment of the feed 
sample Unlike other solvent extraction systems where extraction efficiencies are hindered by emulsions 
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that have the effect of parbally obstructmg the solute, methylamine can achieve inamate contact wth 

solutes at nearly ambient temperatures and pressures This allows the B E S T process to handle feed 

samples wth high water content wrthout a reduction in extraction effiaency 

Work Plan for Solvent Extract~on Bench-Scale page 5 of 306 

Before the extractmn process is begun, the feed sample is screened to remove debris greater than one 

inch in diameter for full scale operations The feed sample may then be pretreated wtth a combination 

of oxldants, chelating agents, complexing agents, a d ,  and caustk to convert the contaminants of concern 

into a form which is readily extractable by Methylamine The feed sample is then introduced into a mixing 

tank and combined wlth triethylamine The mixture is agitated until equilibrium is reached. After mking, 

the solid material settles out. 

The B E S T process uses cold extraction stages (@ F Methylamme and water are miscible) to 
r e m e  water (and water soluble contaminants) from the feed sample One or more coM extraction stages 

may be required to remove the w&r from the feed sample Hot extraction stages (0 So F triethykmlne- 

and water are not miscible) remove organic contaminants from the feed sample One or more hot 
extraction stages may be required to remove the contaminants from the feed sample. During hot extraction 
stages, there is insufficient water to form two phases 

Once the feed sample is contacted with triethylamine, the solids are removed from the solvent by gravity 
settling andor centrifugation The contaminants are extracted into the solvent phase and removed by 

decantation However, multiple extraction stages may be required to achieve treated solid contaminant 
concentrations at or below the TSBs. The solids are then dried to remove residual sotvent. The extract 

solution is separated into Its components Solvent and water are removed from the extract solution by 

evaporabon and condensation The contaminants extracted from the feed sample are concentrated in the 

evaporator After condensation. the solventhater mucture IS in the temperature range where the solvent 

and water are only partially miscible The solventkater mucatre separates readily due to the specific gravity 

difference between the solvent and water and because of favorable interfadal tension chara~stics 

Traces of residual solvent that remain in the recovered water (approximately 2% by weight) are removed 

by steam stripping 
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3.0 TEST OBJECTIVES 

The solvent extraction bench-scale reatability study program was designed with the following objectives 

Generate performance data to evaluate the feasibility of solvent extraction for treating COCs in 
soil and vegetation 

Identify and confirm near opttmum operating parameters (ie, number of extradon stages, 

extraction temperature, pH, solvent ratios, and pretreatment requirements) for removing COCs from 

contammated RFP soil and vegetation usng triethylamkre RCC has developed a proprietary 
standard operating procedure (SOP) whch provides the strategy for identifying the near optimum 
Opetating parameters for removing the COCs This SOP will be used by RCCs technical 
personnel to conduct thebench scale treatability testing at the AT1 laboratory. 

L 

Develop sufficient data to calculate a plutonium and solids mass balance for each of the tests 

performed during Phase I and Phase II testing 

Evaluate the effectiveness of triethylamine to remove COCs from the soil and vegetatbn samples 

to concentrations at or below the TSBs shown in Table 3-1 This evaluation will be based on 
percent COC removal, as determined by feed, interstage solids, treated solids, and extract solution 
analyses. Plutonium mass balance calculations will also be performed to verify the validity of the 
analysis results. Table 3-1 was provided by EGBG in the 'Statement of Work for a Solvent 
Extraction Treatability Study at the Rocky Flats Plant", Section 4 10, page SOW-5 
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Table 3-1. Treatability Study Benchmarks mer) 

Plutonium 239+240' 

Programmatic Preliminary Remediation Goal (PRO) - Draft 

& 
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4.0 EXPERIMENTAL DESIGN AND PROCEDURES 

4.1 Feed Sample Preparation 

4.1.1 Surficid Soil Test Sample Prepamtion 

Two composRe untmated surficial so4 samples weighing 20 kilograms (kg) each wU be submitted to AT1 

by EG&G for use in the bench-scale tests The analytical labocatwy will prepare the samples by screening, 

blending, and dividing each  compo^ sample to create seven separate subsamples of at least 1.25 kg in 

welght each Six of these subsamples wll be used as feed for the six test runs conducted during Phase 

I and Phase II Wng The menth subsample will be used to estabkh baseline contaminant 

concentratbns prior to teesting Three 250 gram samples will be drawn from this subsample These 
samples mu be characterired asdiscussed in Section 43  1 Samples will be collected per US DOE- 
Environmental Measurements Laboratory Procedures Manual, 27th Ed, Vol I, Section 2 4 4 2, modified 

for use by Al l  

The screening process will be performed using a U S Standard Sieve Number 6 to remove material greater 

than one-fourth-inch in diameter The screened test samples of < 0.25' diameter will then be Mended The 

blending processes mll invoke splitting the composrts samples using a riffle splitter or equivalent process 

and recombining each composite sample to ensure that the soil is thoroughly blended The material 

retained on the Number 6 sieve will be containerized and stored until completion of the task Based on 

bench, pilot, and full scale data, RCC has determined that the particle size of the feed material has no 

effect on extraction efficiency 

4.1.2 VegeQWon Test Ssmpb Pmparatkn 

Vegetation samples mll be shredded to the minimum part~~le stze achievable using a standard blender or 

equtvalent devlce The screened or shredded feed samples wll then be thoroughly homogenized The 

sample will include roots. Also, oneinch material has been removed in the field 
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Phase I ommitabon tests will be performed to evaluate the removal of plutonium from the feed soil and 

vegetation samples as a funcbon of process operating parameters descnbed below Five test runs will 

be performed on each of three feed samples (two soil samples, plus one vegetation sample) dunng Phase I 
testmg Phase I analytical and process tests results wll be evaluated to determine the apparent optimum 

process operating parameters required to reduce plutonium comntrations below the TSBs The first test 

run in Phase I wll be performed using the standard B E S.T process test protocol However, the last four 

test runs will be performed with modifications to the standard test protocol Modiflcatbn to the standard 

test protocol will indude pH adjustment, addition of ox-, complexing agent, chelating agent, and/or 

cosohrent Since only five Phase I test runs mll be conducted with each sample, in some cases two or 
more of these parameters may be evaluated in a single test run Plutonium removal will be evaluated as 
a function of the folkwing prow& opera- parameten pH, feed bad, solids settling c h a r a m , -  

extraction time, extraction temperature, oxidant additbn, cnmplexing and chelating agent addition, and 

cosohrent addition 

Phase II confirmation tests mll be performed to evaluate the removal of COCs from the feed soil and 

vegetatbn samples using the apparent optimized process operating parameters identifled In Phase I 

optimizatkm testing One test run will be performed on each of three feed samples during Phase II tests 

The results from the Phase II tests, which include feed, interstage, and product sample charecteriration 

analyses, and plutonium mam balance calculat~on wll be evaluated with operating data to assess the ability 

of the solvent extradon process to treat RFP soil containing COCs 

4.3 Experf-1 Dealgn Procodurns 

4.3.1 F a  SsmpkCharactwbetion 

Prior to conducbng bench-scale treatability testmg, feed sample charactenzatton will be conducted 
Charactermbon mll indude select radlonudtde analyses, pH studies and titratmn curve constructton, total 

soltds analyss, al and grease analysis, particle size distrtbutton, and metals analysis The analyses that 

WIN be conducted to charactenze the feed samples are summarued in Table 4-1 This characterizabon will 

provlde inltial process parameters to be used in Phase I testing and possible feed pretreatment steps 

required 
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4.39 Solvent Ewtrection Standard Test Protocol 

The solvent extractton standard test protocol involves addhon of less than 40°F trlethylamine to RFP 

samples in the inibal extractnn stages In the final extracbon stages, triethylamine will be added at 

temperatures of about 150°F Followng each extramon stage, solids wll be separated from the extract 

solution by gravity settling or centrifugation, if required The solids are dried following the final extractkm 

stage 

In addition, the extract solution from each extracbon stage WH be evaporated to concentrate the extracted 
contaminants Samples collected for analysis dunng each test run are summarized in Tables 4-2 and 4-3 

Modification to the standard &st htocol mil Include pretreatment procedures. Feed sample pretreatment- 

procedures are based on the results of the feed sample characterization Feed pretreatment steps will 

include, but may not be limited to, addition of oxidants, chelating agents, complexing agents, acid or 
caustic, and water The compounds, which may be used for feed pretreatment, are presented in 

Section 5.0. RCC has developed a proprietary standard operating procedure (SOP) which provides the 

strategy for Identifying the near optimum operating parameters for removing the COCs This SOP MI be 

used by RCC's technical personnel to conduct the bench-scale treatability testing at the AT1 laboratory 
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Tabk 4-1. Summary of Feed Sample Analytical Work 

PHASE 1 FEED SAMPLE ANALYSES '*La 

Gross Alphdbeta 

Gamma Spectrometry 

Plutonium-238,239,240 

Uranium (total) 

Amenclum 

pH, tttration cutve 

Total Solids 

Oil 8 Grease 

Partide Size Distrbutm 

PHASE 2 FEED SAMPLE ANAWSES a ' 

Gross Alpha/beta 

Gamma Spectrometty 

PIutonium-238,239,240 

Uranium (total) 

Amencium 

- othws 

pH, titration curve 

Total Solids 

Oil B Grease 

1 Sample Location 1 from Figure 2-1 
2 Gross alpha&&, gamma spectrometry, and oil and grease analyses will be performed on one sample from 

each feed type only 
3 Plutonium, Uranium, and Amemium analyses wll be performed in tnpllcate on each of the three sample lypes 
4 Plutonium, Uranium, and Americium analyses will be performed m duplicate on each of the three sample types 
5 At a 95% confidence interval, the total propagated uncertainty is 10% for a single sample, and 17% for a 

tnpllcated sample. 
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Tablo 4-2. Phase I Sam* Coll.Ction 

I 
2 

3 

After first hot extraction stage 

All others held for future 
analysb, ii required 

2 After sollds pH treatment, If 

8 Contamtnant Concentrate 

Sample locationr, per Ftgure 2-1 
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lablo 44. Phaw II Qmpk Colkctlon 

l 1  
2 Centratdextract Solution 

I RefertoSectlon41 

1 Pnor to Phase I testing 

1 After each extraction stage 1 After first hot extraction stage 
2 All others held for future 

analysh, If required 

1 After final cold extraction stage 1 Hold for future analysts, f 
required 

2 

1 After three d the extraction 1 Afterthreedtheextractkn - After fmal hot extraction stage 

m s  SWJ- 

1 After solids drying 
2 Alter solids pH treatment 

1 Aftersolklodtying I 
1 After separatarg cold extract 1 After m a t i n g  cold extract 

solvent and aqueous phases 

1 After separating cold em& 1 After separating cold extract 
solvent and aqueous phases 

1 After concentrabng all extract 1 After concentrating all extract 

solvent and aqueous phases 

solvent and aqueous phases 

solutions solutions 

1 After concentrating all extract 1 After concentrating all extract 
solutions and compoaiting all 
Phase II recovered solvent 

sdritlons and compositing all 
Phase II recovered solvent 

Sample locations per Flgure 2-1 



kG&G HOCm FLATS PLANT Manual 
ENVIRONMENTAL RESTORATION PROGRAM Document Revision 1 ,  Draft A 
Work Plan for Solvent Extraction Bench-Scale Page. 15 Of 306 
Treatabiltty Study Effectnre Date Juty 31, 1994 

5.0 EQUIPMENT AND MATERIALS 
A schematic of the B E S T bench-scale process is presented in Figure 2-1 

5.1 Glasswn Apparatus 
a 
b 
C Beakers, vanws sizes 

44tter glass kettles (used for extractm vessels) 
Erlenmeyer flasks, vanous sizes (used for phase separation vessels) 

c 

d Graduated cylinders 
e Funnels 
f Centnfuge bottles 
g. Rotovap' (used for solvent evaporation) Components include: 

Condensers 
Boding flasks 
Receiving flasks 
Steam ducts 

h Filter apparatus 
I 

a Triethylamine, pure 
b 
C 

d 

Pipets, and other small glassware items 
5.2 R m  

Sodium hydroxide (NaOH), 50 wt% solution, 5 wt% solution 
Chelating and complexing agents (EDTA, carbonates, bicarbonates, hydroxyl 
sulfates, phosphates, and fluondes) 
Oxidants (peroxtde, hypochlonte, or permanganate) 

e. Detonized, distdled water 
f Acetone, technical grade 
9 Methylene chlonde, technical grade 
h 
I 

I Nttnc Acid 

pH meter standardization solutions, pH 4, 7, and 10 
High temperature oil for Rotovap al bath 

21 
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5.3 Other Large Equip- 

Floor mounted centnfuge (used for centnfugation) 
Forceddraft oven and ducting (used for solids drying) 
Water heater (used to maintain temperature of hot-extraction vessel) 
Chiller bath (used to maintain temperature of cold-extraction vessel) 
Vacuum pump 
Rotovap distillation apparatus (used for solvent evaporatton) 
Hotplatelstirrers 
Electronic balance 
pH meter 
Bottle heater 
Support equip for all items above This indudes tubing, damps, etc 

s L 

5.4 Yiscellamouo Test Equipment 

Many smaller items of laboratory equipment will be used These items include thermometers, 
filters, logbooks, spatulas, sample collection tools, carboys, stir bars, pipettors, mortar and pestle, 
and others. 

5.5 Personal Protacthm Equipment 

The Health and Safety Plan (HASP) specifies the personal protective equipment (PPE) that will 
be required dunng testmg This indudes general laboratory wear (leather shoes, safety glasses, 
etc ), respiratory protection equipment, nitnle gloves, splash protective gear (for transfernng 
solvent), and other PPE as specdied in the HASP MSDSs, including that for the solvent, 
triethylamine, are provided in Attachment 2 of the Health and Safety Plan 
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5.6 Sample Containers 

Sample containers will be provided as specified in Section 4 0  Expenmental Design and 
Procedures. The sample containers will generally be glass jars of vanous sizes up to 1 liter, with 
Teflon closures 
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6.0 SAMPLING AND ANALYSIS 

The feed samples to be tested wll be collected from Rocky Flats by EG&G using EG&G Standard 

Operating Procedures referenced in the Quality Assurance Addendum (QM) AT1 wll take custody of the 

feed samples and will track the materials during the testing program. Feed samples will be handled, 

stored, and tracked per the AT1 Radiation Safety Manual, Attachment 1 of Appendix A, and the AT1 

Chemml Hygiene Plan, Attachment 5 of Appendix A AT1 wll screen and homogenize the feed sample 

pnor to testing as descnbed in Section 4 1 

Feed samples mll be issued to RCC as needed for performing treatability testing Samples will be tracked 

mthin AT1 fadlities using a Chain-Of-Custody form However, the samples wll never be removed from the 

AT1 facility by RCC employees, and RCC employees will be subject to AT1 polides and procedures b- 
material handling. AT1 will maintain oversight of RCC employees, and will retain custody of all feed 
samples throughout the treatability study Dunng the bench testing, RCC personnel will be collecting 

samples The specifk types of samples to be collected for analysis during Phase I and Phase II testing 
are presented in Tables 4-2 and 4-3 AT1 will analyze the samples using the analytical methods and quality 

assurance protocols specifid in the QAA, and per Table 6-1 Analyses to be performed on Phase I and 

Phase I I  samples are presented in Tables 6-2 and 6-3, respectively 

& 

During the testing program, sample collection activitres wll be in accordance with this work plan and the 

requirements of the AT1 Radiation Safety Manual and the AT1 Chemlcal Hygiene Plan Sample collection 

wll involve thorough muting and compositing protocols to assure the analysis of representatwe, 

homogeneous samples An Initial sample Chain-Of-Custody form will be completed for each Phase I and 

Phase II test, and mll be used to track in-process samples The Chain-of-Custody wll indude process 

stream and treated samples from each test that are to be anatyzed by AT1 In contrast to the process 

stream and treated samples, untreated feed samples that are to be analyzed by AT1 wll be collected 

directly by ATI. and wll never be in the possessan of RCC 

The objectives of the sample collection activities are to provlde data for plutonium mass balances and 

percent removal of the contaminants of concern The mass balance and contaminant removal information 

wdl allow evaluation of the effect of varying the process parameters on contaminant extraction efficiency 

24 
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Table 61. Analytical Methods and Detection Limits 

Total solids 

PH 
Oil and grease 
Gross alpha/beta 
Gamma spectrometry 
PIutonium-238,239,240 

Uranium (total) - 
Americium 

SW846-3550 
sw8469o4o19o45 
SW846-3540/3520 
EPA-600/4-80-032 
EPAW4-80432 
U S A C  Reg Guide45 
RFP 4-16200-RHL-0013 
U S A C  Reg Guide45 

NJA 
N/A 

25 mg(kg 
1 0 pCVgm 

Nuclide Dependent 
0 05 pCVgm 

0 05 pCVgm 
1 0 pCVgm L 

Methods used will be AT1 standard opefating procedures based on the methods listed below (see 
Section 5 12 of the QAA) 
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Table 6-2. Phase I Analytical Program 

1 
2 

Sample Locations per Flgure 2-1 
Gross alphabeta, gamma and oil and grease analyses perfomd on one sample from each feed 
type only. Plutonium, Uranium, and Americium analyses performed in triplicate on each sample 

d 
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a conterninant 
Concentrate 

Table 6-3. Phase II Analyticcll Program 

‘ 

‘ I ‘  
‘ I  

‘ I  

1 
2 

Sample Locations per Figure 2-1 
Gross alphabeta, gamma, and oil and grease analyses performed on one sample of each feed 
type only Plutonium, Uranium, and Amercium analyses performed in duplicate on each sample 
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7.0 DATA MANAGEMENT 

The specffi procedures and observabons from the solvent extraction treatabiltty study mll be documented 

in detail by RCC in bound, pr~-spec i fk  notebooks andlor data sheets. Analytical data mll be reported 

in h a w  summary reports by ATI, and mll be entered into elecbonlc data spreadsheets for review and 

reporting by RCC Test data and analytical data wll be summarized in RCC's interim and final reports to 
EG&G Additionally, propct raw data and supporting documentation mll be submitted to the ERM Records 

Center in a timely fashion and comply mth the Quality Assurance Project Plan (QAPP) and QAMs-O05/80 

Samples received and generated during the study mll be labeled wtth unique sample idenbfication 

numbers In addttion to the unique sample numbers, the source of each sample will be documented 

Samples cdlected during testing will be documented on Chain-Of-Custody sheets. The Chain-Of-Cusbody 

sheets will include the sample hdption, technician collecting sample, date and time of sampling,' 
presewatlon (if any), containers used, analysis to be made, etc. 

A complete history of each feed sample containing radioactive isotopes will be maintained The history 
of each sample will be maintained per the AT1 Radiatmn Safety Manual, Attachment 1 of Appendix A A 

Chain-Of-Custody sheet will be used to track samples Whin AT1 facilities However, AT1 will maintam 
custocfy of radioactive materials during the enfire test. 

28 
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8.0 DATA ANALYSIS AND INTERPRETATION 

Data assessments mll also include data qualrty reviews AT1 wll perform extenswe WQC reviews of 

all data ptior to distributtng the results to RCC and EG8G RCC mll then evaluate 10% of the samples 

at random to vedy WQC compliance Data quality will be evaluated per the QAA, which describes data 
usabilrty cnteria The evaluatton of data quality wll be included in the final reports 

In addition, the results of treatability testing, in conjunction with feed sample characteristics, mll be used 

to assess the preferred process operating condlaons for a particular matrix or feed 

L 
Results of Phase II treatability tests - will be used to evaluate the effectiveness of the treatment process 

The final residual levels of radioactive isotopes in comparison to the TSBs, the total removal efficiency, 

and material and contaminant mass balances will be used in the evaluation 
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9.0 HEALTH AND SAFETY 

Health and Safety procedures are included in Appendix A, the Health and Safety Plan 
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10.0 RESIDUALS MANAGEMENT 

10.1 Waste Feed and Other Procem Waste 

AT1 will maintain control of radloecthre samples during the testing. The feed samples will be received by 

AT1 Small portions of feed samples wtll be issued to RCC for testing, as It is needed The feed samples 

issued to RCC will Immediately be used for testing or in the treatability process 

As samples are taken of in-process streams, and when end products are generated, RCC will properly 

document their collection RCC will perform analyses required (pH, Total Solid) on the samples taken, 

and then turn them over, including analysis residuals, to AT1 AT1 will perform the analyses per Section 
4 0 of this Test Plan, and then properly dispose of all samples, indudlng analysis residuals. ATI will colla- 
and segregate samples per AT1 Standard Operating Procedure (SOP) 015FCO. Samples and analysis 

residuals which are proven to be noncontaminated may be disposed of by AT1 Samples and analysis 

residuals which are contaminated wll be transferred from AT1 back to EG&G for disposal by EG&G at RFP 

- 

Residuals anticipated to be generated include unused soils, unused vegetatmn, soils contacted with 

trmthylamine, vegetatmn contacted vath triethylamine, aqueous solutions, and triethylamine potentially 

containing unknown constituents 

Chains-of-Custody shall be maintained on samples, reslduals, and waste throughout the entire treatability 

study 

10 2 contaminaed 01 Potentblly contrrminated Debris 

Efforts wdl be taken to minimize the quantity of contaminated or potentially contaminated debris 

Minimization efforts will be performed by limiting the use of disposable matertals Glassware, which can 

normally be decontaminated and reused for other treatability studies, wdl be used for bench-scale testing 

Porous medm such as clothing and paper towels mll be evaluated for disposal as low level radioactive 

waste 
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Debns whtch IS potentially, but not confirmed to be contaminated, will be kept in separate disposal 

containers These ltems wll be surveyed by AT1 personnel and If found to be clean can be dlsposed of 

as unrestrtcted matenal. Resldual debris anttcipated to be generated include Used PPE, paper towels, 

and uncleanable glassware 

Debris which IS known to be contaminated, as well as debm whtch is found to be contaminated by testing, 

will be transferred from AT1 to EG&G for disposal by EG&G at RFP at the end of testing All materials will 

be characterized per FO-29 

10.3 Waste ManagmW by RFP 

Restduals and investigatory matsriels will be characterized by process knowledge or a m y  to establish 
handling requirements At RFP,re9iduals are covered in EMD Operating Procedures Manual (5-21W- 

OPS-FO. Rev. 51,07/26/93) or according to building spec& requirements for waste disposition. 

10.4 ShipphgCrltMir 

The shipping Criteria listed below will be folkwed. 

souds shall be indlvidually labeled and packaged by U S. Oeparbnent of Transportation -certified 

personnel to ship radionuclide contaminated matenals, specifically those regulations found at 49 

Code of Federal Regulations. 

Individual packages shall be uniquely labeled For example, the plus 025-inch soil residuals 
generated from screeninglsample preparabon, shall be contained in poly bags of sufffclent strength 

and labelad with a unique number An inventory shall be maintamed for each shipping pail 

containing the indlvidual bags mth corresponding characterization data 

lndnrtdual packages shall be inventoried and charactenzed Proof of characterization shall be 

supplied from enher hstoncal process knowledge or direct laboratory analyses 

The waste shipper shall cettify that no matenals have been added to the waste that would render 
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page 

them RCRA waste forms 

lndlvldual waste packages (bags) of solids shall contain no free lqutds 

The used triethylamine shall be sampled on a drum-by-drum basis for RCRA consbtuents to verify 
that the material does not contain RCRA constituents that would render the waste triethylamine a 
RCRA hazardous waste 

33 



3 Y  

kG&G R k K Y  I - m T  Manual hp w t Ii-9440032 
ENVIRONMENTAL RESTORATION ?ROGRAM Document Revrsnn 1, Draft A 
Work Plan for Solvent Extracton Bench-Scale Page 28 of 306 
Treatabillty Study Effective Date July 31, 1994 

11.0 REPORTS 

An intenm draft report will be prepared in accordance wtth Sectmn 3 12 of The Guidance for Conducting 

Treatabilility Studies Under CERCLA (0 S Environmental Protection Agency, 1992) following the completion 

of each phase of treatability testing, and wll document the results of the separation procedures used A 

final treatability testing report will be prepared after the study IS complete The final report will Incorporate 
information from the interim draft reports The follmng outline will be used as a guide when preparing the 

final report 

Outline for Ph- I IntwIrn Report 
1 0  Introduction 

1.1 

2 0  Process Descrlptbn and Test Design 
2.1 ProcessDeslgn 

2 2  

2 3 

24 WQC Program Deslgn 

3 1 

Phase I Benchkale Testing Purpose and Objecthres 

Phase I Bench-scale Test Design 

Phase I Analytical Program Desqn 

3 0 Results and DiscussiOn 

Phase I Bench-scale Testing 

3 1 1 Soil Sample #1 Test Results 

3 1 2 Soil Sample #2 Test Results 

3 1 3 Vegetation Sample Test Results 

Evaluation of Phase I Analytical Results 

32.1 Mass Balance Cakulattons 

3 2 2  Percent Removals 

3 3 Summary and Recommendatlons 

32 
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Outline for Phase II Interim Report 

1 0  Introducbon 

1 1 

2 0 Process Description and Test Design 

21 ProcessDescript~~n 

2 2  

2 3 

2 4 WQC Program Design 

Phase II Bench-scale Teslng Purpose and Objectives 

Phase II Bench-scale Test Design 

Phase II Analytical Program Deslgn 

3 0 Results and Discussion 

31 

3 2  

3 3  

Phase II Bench-scale Testing 

3 1 1 Soil Sample #l Test Results 

3 1.2 Soil Sample #2 Test Results 

3 1 3 Vegetation Sample Test Results 
Evaluation of Phase I Analytical Results 

3 3 1 Mass Balance Calculations 

3 3 2 Percent Removals 

Summary and Recommendations 
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Outline for Technical Report Phase i and II 

Execme Summary 

10 lntroductbn 

1 1 

12 Side Stream Description 

1 3 

Process Description and Test Design 

2 1  P~ssDescl lpt ion 

2 2  

2 3 

2.4 ~ n a m ~ + ~ e s l g n  

2.5 QAMCProgramDesign 

Overvtew of B E.S.T QD Solvent Extraction Process 

Bench-scale Testing Program Purpose and Oblectives 

2 0 

Phase I Bench-scale Test Design 
Phase II Bencbscale Test Design 

3.0 Resul$andDiscuWn 
31 

3.2 

3 3  

4 0  

5 0  

6 0  

7 0  

Phase I Bench-scale Testing 
3 1 1 Soil Sample It1 Test Results 
3 1.2 SOH Sample #2 Test Results 
3 1 3 Vegetation Sample Test Results 
Phase II Bench-scale Testing 
36.1 Soil Sample P1 Test Results 
3 2 2  Soil Sample #2 Test Results 
32 3 Vegetation Sample Test Results 

Evaluation of Analytical Results 

3 3 1 Mass Balance Calculations 
33.2 Percent Removals 

Full-scale Solvent Extraction Cost Esbmate 
Summary and Conclusions 

Acronyms 
References 

Appendixes 

A Datasummanes 
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12.0 SCHEDULE 

RCC estimates that the bench-scale treatatnlity study wll take approximately 27 w8ek to complete The 

study starts on June 6,1994, and ends on December 14,1994 Phase I testing will be conducted between 

July 18,1994, and August 29,1994 The Phase I Results Report will be issued on September 12,1994 

Phase I1 testing mi be conducted between September 26,1994, and October 10,'1994 The Phase II 

Resub Report mil be tssued on October 20,1994 RCC has assumed that the Phase I1 Resub Report 

is the crrtical milestone RCC understands that the data in this report must be available to EG&G by 

November 12,1994, for an €PA deliverable The Final Report will be issued on December 13,1994. 

Within 15 work days of EGIWs receipt of the Work Plan and the Quality Assurance Plan, Phase I bench- 
scale tmatability tests will be in&ted. The Phase I bench-scale treatability tests will require 10 working- 

days per sample type (for a total of 30 working days) AT1 will perform analytical services on a quick 

turnaround basis (5 working days) to support the Phase I testing. The draft Phase I Results Report wiH 

be issued to the Contractom Technical Representatwe (CTR) vnthin 5 working days of the receipt of 

anaiytkal radiological data. Phase I1 bench-scale treatability testing mll require 3 working days per sample 

type (for a total of 9 working days) The draft Phase II Results Report will be issued to the CTR within 

5 worlang days of the receipt of analytical radiological data A draft Final Report mH be issued within 

10 working days of receipt of EG&Ws comments regarding the draft Phase I1 Results Report The Final 

Report will be issued Hnthin 10 working days of receipt of EG&Gs comments regarding the draft Final 

Report 
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13.0 MANAGEMENT AND STAFFING 

Personnel involved in the management of the treatability tests indudes members from EG&G, RFP and 

RCC William F Heins of RCC mll be the Prom ManagerEngineer Mr. Heins will be supported by 

Mr Dale Owen and Mr Steven OLoughlin from RCC Ms Jodie Barr of All will coordinate analytical 

acthrlties Ms Catherine Armstead of HLA mll coordinate test documentation and results report 

preparation The project will be performed under the direction of EG&G RFP The organizational chart 

presented in Figure 181 shows the assigned personnel and that lines of communication 

38 
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Figure 134. Organizational Chart for Bench-scale Solvlent ExtracNon Treatability Study 

Ttscmg Tcchnrciao 

S K 0Loughl111 
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14 0 QUALITY ASSURANCE ADDENDUM 

This smon has been included in this plan as AppendM 6 
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APPENDIX A 

Health and Safety Plan 
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APPENDIX A 
Health and Safety PIan 

Solvent Extracuon Bench-scak Treatability Study 

1.0 PROJECT INFORMATION AND DESCRIPTION 

Operator Analyhcal Technologies, Inc (ATI) 

Resources COnSerVahOn Company (RCC) 

Project Manager William F Hems (RCC) 

Site Name Analfical Technologies, Inc (Am) 

Site Address Fort Collms, Colorado 

Date of h h d  Visit 
k 

Date of Site Work 
Date Health aad Sakty Plan Repared. 

Project No 
Office 

Locahon Roclcy Flats Plant (RFP) is a government owned, contractor-operattd facihty that manufactured 

nuclear weapon components from plutolllum, uranium, and other n o & m v e  matemils (beryllium and 

smnless steel) RFP wtli supply feed matenal to ATI for RCC's use The feed matend wtll be received at the 

ATI factlity in Fort Collms, Colorado, and prepared by ATl and RCC 

I ' 43 
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2 0 PROJECT ORGANIZATION AND TASKS TO BE PERFORMED UNDER THIS PLAN 

2.1 Project Orgaluzation 

RCC will perform a bench-scale rreatabdity study to evaluate the use of Tnethylamtae as a solvent to extract 

donuclides from contamtnated sod and vegetauon at RFP (Tnethylamme is a nonregulated, udsted Solvent 

Tnethylarmne has been shown to extract plutontum from soil A smgle treatabthty test was p e r f o d  by AWC- 

Lockheed in Las Vegas, Nevada, on Idaho Naaonal Engtaeenng Laboratory (INEL) Plt 9 soil dunng proofsf- 

pnncipal (POP) tesmg The test was performed using 500 rmhhters (ml) of methylauuae on 250 grams of - 
50-mesh soil contarmnated with 5860 picocunes per gram (pCdg) of plutomum. The rmxture was contatned in a 

glass beaker and agttated for two hours in a water bath mammned at appoxtmately 40 degrees Fahtenhett (OF) 

The results m&cated that the rneth&nme extracted 26 percent of the plutontum from the soil 
c 

Bench-scale rreatabhty tesang on RFP matend wili be p e r f o d  on two soil samples and OM vegetauon 

sample to evaluate the use of tnethylarmae to extract radtonuchdes The obJecuve of thts study is to evaluate the 

efficiency of tnethylauune when used as a solvent to extract the contammats of concern (COCs) (amnaum, 

plutonium, and uramum) from soil and vegetauon at RFP The testmg will detenwe if the B E S T solveat 

extramon process can reduce the COC concentrahons to levels below the Treatability Study Benchmarks (TSBs) 

The study will be conducted in two phases Dunng Phase I, bench-scale mtabdity tesang will be conducted to 

assess near opamum operattag parameters for the solvent extracaon process D m g  Phase II, bench-scale 

treatabtlity testlag will be conducted using the two soil samples and one vegetatloa sample at the near optunum 

operatmg parameters defined dunng Phase I Phase II testmg will be evaluated to assess the solvent extracaon 

process’ ability to a#atn the reguiatory TSBs for the identified COCs 

Solvent is used to remove contamtnants from soil and vegetaaon through a sequence of acavittes includmg 

pretreatment, extractton, solids separaaon, solids drytng, and solvent recovery The pnmary operaang parameten 

investigated dunng the bench-scale treatability testing include chenucal addrtives, pH, solvent temperature, 

+oIvent-to-feed rauo, number of extraction cycles, extraction cycle times, and efficiency in removing 

contaminants from soil and vegetation 
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RFP will provide feed samples to RCC at the AT1 facility in Fort Collins, Colorado These samples will be 

screened by RFP and venfied to contam less than 2 nanocunes per gram (nCdg) pnor to shipment ATI and 

RCC will prepare the samples at ATI to RCC specificahons ATI will be responsible for r&ological monitonng 

and receiving, traclung, and control of sample matenal from RFP RCC will be using ATI's facility to perform 

the bench-scale treatatnhty test Two soil samples and one vegetahon sample will be tested Testing will require 

approximately 20 lulograms (kg) total mated for each sample 

23 DescriptionofTasks 

The basic tasks that RCC will perform under bench-scale tesung mclude collechng samples for analysis, 

prepanng feed matenal for tesung, rmxlng reagents and samples m laboratory glassware usmg a pneumatic 

m e r ,  cenrnhgmg and decanang murtures, drylng solids in a forced draft oven, and heahng muttuns m a hot 

water bath or in a Rotovapor bo ihg  flask 
L 

Sampling will be perfoxmed at all stages of the bench-scale study Potenual hazards that may be encountered 

dunng sample colleaton include s b  exposdsplashes, inhalatlon of -me ContlMlllllllltS, exposure to 

iotllvng radtahon, fire or explosion hazard (if tnethylarmne is present), and contact with hot surfaces 

Preparahon of feed matenal (sieving sod and g n d n g  vegetahon) may present potenmi hazards such as slun 

exposure, inhalahoa of aukme contarmnants, and exposure to iomvng d a u o n  Laboratory acuviues involving 

feed matenal will be performed inside a laboratory venulauon hood equipped with a hgh-effiaency pamculate 

a n  (HEPA) fitter approved for use with radtonuchdes 

When addtng reagents and samples to glassware, potential hazards that may exist include splasNslun exposure, 

inhalauon of aukme contarrrmants, exposure to iomvng radiation, and fite or explosion hazard (if tnethylanune 

is present) 

Using the pneumauc rmxer can present potential hazards, including splash/slun exposure, inhalation of iurbome 

contarmnants, and exposure to ionizing radmon Cenmtuging md decanting operahons can present potential 

hazards, including splash/slun exposure, inhalation of airborne contmnants, exposure to ionizing radiation, and 

fire or explosion hazard (if methylanune 14 present) 
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Drying solids using a forced ;LU oven can present potential hazards, includmg splash/slun exposure, inhalahon of 

rurborne contarmnants, exposure to iommg hat ion ,  and fire or explosion hazard (if methylamtne IS present) 

Heating rmxtures can present potentlal hazards, includmg splash/shn exposure, inhalahon of rurborne 

contarmnants, exposure to ionmng rdahon, and fire or explosion hazard (if methylamtne is present) 

Y6 
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3.0 HAZARD EVALUATION AND CONTROL 

Th~s section outlines hazards that may be encountered dunng laboratory work performed at the ATI facility and 

desmbes procedures to mtigate these hazards 

3.1 Physical Hazards and Controls 

Physical hazards that may be encounted dunng ths bench-scale study include exposure to iolllwng mbauon, 

fire or explosion hazards, elecmcal hazards, slip, mp, or fall hazards, and hot surfaces hazards 

3.1.1 Ionizing Radiation Hazards 
c 

Potenual for exposun to ionimg radmhon exists when w o h g  with RFP samples and from other analyses 

perfonned III the ATI laboratory The sod and vegetation samples must be venfied to contfun less than 2 nCdg 

activity by RFP pnor to shpment to the ATI facihty Approximately 20 kg of each matenal (sod and 

vegetahon) will be submtted to ATI for bench-scale testing ATI wdl track and conml ths matcnal ATI will 

check out necessary amounts of sample to RCC on an as-needed basis Because exposure to ionimg &tion 

may cause cancer, motlltonng for iomung rdaaon (gamma, beta, and alpha) will be performed to assess 

potential exposure Personnel wdl wear thermolumnescent dosimeters (TLDs) when woriung in mas where 

Moactlve mater~als may be presea!. Personnel will screen thev hands and shoes to assess potential surface 

contarmnmon before leavtng the iaboratory, as descnbed m ATI Standard Operaung F'roccdun (SOP) 012FCI 
RCC personnel will tead and follow the ATI Mation safety manual (Attachment 1) Screemng instrumentation 

will be provided by ATI 

3.13 Fire or Explosion Hazards 

Flre or explosion hazards are possible when using tnethylanune Tnethylamme is the flammable solvent used in 

RCC's extraction process to extract contarmnants Tnethylamm is a colorless liquid with m ammonia-like 

odor Laboratory achvities involving methylmne will be performed in a vennlation hood to prevent the buildup 

of flammable vapon 
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31.3 ElectricalHazards 

Elecmcal hazards may exlst with cenmfuges, ovens, and other appliances used in the laboratory Before 

initiatlng activihes, elecmcal cords will be inspected for exposed wms, cuts, cracks, etc Personnel will not 

m d f y  or use m d f i e d  electncal plugs that are msslng the groundmg prong Only mned in&viduals will 

repau electncal devlces 

3 1.4 Slip, Trip, or Fall Hazards 

Good housekeeping prachces will be observed to nunmze shp, mp, or fall hazards Floors will be kept dry and 

no loose mats or floor covenngs wdl be present. 

L - 
3.1.5 Hot Surfaces Hazards 

Hot surfaces (greater than 110°F) may be encountered dunng the heahng process of the extrachon, whle drylng 

solids, and in solvenr/water recovery Hot equipment shall be desipred with a sign to warn employees the 

equipment is hot. Hot surfaces should be placed as far away as possible from the employees hands Cauhon 

should be used when worhng near heated surfaces to avoid duect burns and because gloves may melt to shn if 

they come into contact with hot equipment. 

3 2  ChemkdHazards 

Some chemcals that wdl be on-site for the bench-scale study include methylamme, sochum hydroxide, 

carbonate, s d u m  hypochlorite, EDTA, a t o n e ,  and methylene chlonde Potenaal chemcal hazards that may 
exist include exposure from contact, ingeshon, and vapor exposure RCC will read and follow ATI's Chemcal 

Hygene Plan (Attachment 5) Exposures to laboratory chemcals will be kept as low as reasonably achievable 

The Matenal Safety Data Sheets (MSDSs) will be avadable for chenucals used in the bench-scale study 

MSDSs are included in this plan as Attachment 2 of Appendix A 

3.2.1 Skin E x p u n  to Vapors and Splnshes andor Inhalation Hazards 
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Potential inhalauon hazards may exlst dunng feed matenal preparation ATI and RCC will sieve soil to remove 

pamcles greater than 25-inch diameter and gnnd vegetauon using a cuisinart food processor To reduce 

potential inhalauon hazards, the feed matenal will be moistened and work will be performed inside a laboratory 

hood equipped with a HEPA filter approved for use with rdonuclides 

Tnethylamme is a flammable solvent with an ammoma-ldce odor Tnethylarmne is corrosive and volatde, 

therefore, contact lenses must not be worn in the laboratory where methylamme is used The threshold limt 

value for tnethylarmne is 10 parts per mllion (ppm) in a u  (see Secaon 6 0) Personnel will perform tasks 

involving methylamme inside a laboratory venulauon hood to reduce the potenbal exposure to auborne 

concenmuons of tnethylamme Chemcal resistant gloves will be worn when workrng with tnethylmne 

Methylene chlonde is a colorless, volahle liquid with an ether-ldce odor It is a B2 human carcinogen aod has a 

threshold lmt value of 50 ppm in gir A B2 carcinogen is a probable caranogen (1 e * there is sufficlent - 
evidence of camnogemcity io atumals, but madequate evidence in humans) Tasks involving mthykne chlonde 

wlll be performed mside a laboratory venalaaon hood C h e m d  resistant gloves will be worn when worlung 

with methylene chlonde 
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4 0  PERSONNEL 

"Ius secbon descnbes mmng and medcal surveillance as well as responsibllities of personnel involved with the 

bench-scale treatability study 

4.1 Training and Medicrrl Surveillana 

Personnel on site for the bench-scale study will have 40 hours of iniual safety and health tnumng, a current 

8-hour refresher course, and 3 days of on-the-job expenence In addltlon, personnel will be enrolled in a 

med~cal morutonng program that meets the reqlllrements of the Occupaaonal Safety and Health Act 29 Code of 

Federal Regulatms Secaon 1910 120 The t m m g  certificates will be kept by the ATI Site Safety and Health 

Officer Safety meehngs will be had before work startup and weekly thenafter to dscuss problems, changes to' 

the process, and other safety concerns 

4 6  RespondbWtks of personntl 

46.1 ProjectManager 

The Project Manager (PM) for the bench-scale treatabtlity study is W i l l m  F Hems of RCC The PMs 

responsibtlibes will include aCquaIntmg field personnel with potenual hazards and proceduns to mlnlrmze those 

hazards, makmg avadable proper personal protective equipment (PPE) and providng mned personnel to 

perform site work in a safe manner 

43.2 Site sale@ and Health O f k r  

The Site Safety and Health Officer (SSHO) for the bench-scale treatability study is Ed Wallace of ATI The 
SSHO will be responsible for implemenang the guidelines, rules, and procedures in this Health and Safety Plan 

The SSHO will mntiun and inspect PPE, monitor on-site hazards. m n m n  mnmg and me&cal surveillance 

files, and shut down operations that pose a potential health threat to laboratory penonnel The SSHO will 

conduct an initial safety meeting and weekly afety meetings The SSHO will matnmn on file a log of meeting 

attendance 
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42.3 Radiation salety Officer 

The Rdation Safety Officer (RSO) for the bench-scale treatability study is Ed Wallace of ATI The RSO will 

be responsible for the safe handling, use, and shipment of Moacuve matenals The RSO will track and keep 

records regacdmg the dsposition of d o a c u v e  matends The RSO is responsible for issuing employee 

TLD badges, morutonng thew use, and arrangmg for badge processing 

42.4 Empbyees 

The RCC employees assigned to &US task will obey safety and healtb work pcactlces idenufied in this health and 

safety plan and by the SSHO, wear appmpnate PPE, and use safety equpmnt as duected by tlus plan and by 

law Employees wlll report recog~~zed hazards to the SSHO or PM 
c - 

4.2.5 Subcontractors 

RCC subcontractors will follow the guidelines, rules, and procedures outlmed in th~s Health and Safety Plan 

Subcontractors must report recogmud hazards to the SSHO or PM 

42.6 Visitors 

Visitors to RCC work sites will read, understand, and sign th~s Health and Safety Plan Visitors will not be 

allowed to enter work zones unless they provide the appropnate Occupaaonal Sabty and Health Adrmnistcahon 

(OSHA)-requued mmng cemficates and med~cal morutomg to the SSHO 
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5.0 PERSONAL PROTECTIVE EQUIPMENT 

Thls section descnbes the levels of PPE antlcipated to be used dunng this task and when each should be used 

5.1 Levels d Personal Protective Equipment 

Level D PPE (general lab wear) 

Leather shoes 

Safety glasses or chemcal splash goggles 

Long sleeve shut 

Long pants or slurt (no sham) 

Level D PPE, plus the followmg 

Laboratory coat or coveralls (splash protecaon) 

Gloves (chemcai resistant) 

Face h e l d  (if necessary) 

Level C PPE 

Cheuucal resistant clottung (polyethylene-coated Tyvek as appropnate) 

Gloves (chemcal mutant) 

Boots or chposable covers (cheuucal resistant) 

Full-face respmtor with cartrtdges approved for use with organic vapors, dusts, nusts, chlonne, 

radtonuclides, and asbestos 

Level B PPE IS not anncipated 

Level A PPE IS not clnticipated 
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5.2 Levels of Protection by Activity 

Level D 

Mdfied 

Level D 

Level C 

Bench-scale treatability study work not involvmg handling of sodhegetative matenals 

or hazardous chemcals 

Bench-scale work mvolving handlmg or m s f e r  of contamtnated matenal, hazardous 

chemcals or mnor spills 

Major spill cleanup, handling contarmnated medm or hazardous chemcals outside of 

laboratory hood 
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6.0 AIR MONITORING EQUIPMENT 

RCC will have avadable Drager type colonmetnc detector tubes for methylamme wtechon Monitonng will be 
performed if an ammonia-ldce odor is detected 

6.1 RadiobgkaI Monitoring Equipment 

6.1.1 Personnel Monitoring 

Personnel wtll wear TLDs to measure p - t e n d  -xtemal -on dose TLDs wdi be processed nce at the 

conclusion of Phase I, and once at the conclusion of Phase 11, or quarterly, whchevcr comes first 
L L 

6.1.2 Surface Contamination 

Portable instrumentahon provided by ATI wtll be used in the laboratory to screen for swface contarmnahon of 

equipment, shoes, and c l o h g  ATI SOPS 007FCZ. 013FCI. and 014FC dembe instrument Operahod 

venficanon, cahbhon, and d e t e m Q o a  of counhng efficiency Surface contamtnatlon surveys will be 
performed III accordance with ATI SOP 010 FCl No laboratory equipment will leave the laboratory unhl it has 

been screened by ATI Treatabdity samples, matenals, and waste must be screened by ATI to assess the level of 

contarmnahon before they can be removed from the laboratory 

6.1.3 Air Monitoring 

ATI will provide conhnuous Alpha au momtonng and grab sampling 
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7 0 DECONTAMINATION 

Decontamtnaaon achvitles will be limted because of the smail quanhhes of sample feed matenal and the low 

levels of nuboacuvity (less than 2 nCdg) present All laboratory equipment will be wasbed and nosed with soap 

and water, then surveyed for contamtoaaon Shoes, gloves, etc , will be screened, then wasbed and nosed tf 

contarmnaaon is pnsent. RCC will decontamtnate (wash and MS~)  the extenor of sample bottles pnor to 

rehnquishmg collected samples to ATI for radmcuve screemng and other analyses Wastewater and dlscarded 

matenal will be handled accordmg to ATI SOP 015FCO 
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8.0 SPILL CONTAINMENT PROCEDURES 

Personnel worlung in the laboratory will work with radmcave matenals inside a tray so that any spills are 

conmned. Surfaces and areas where d o a c u v e  materials have been used will, at a rmrumum, be screened dady 

for contammaon Spdled mater~als must be cleaned up as soon as possible If personnel arc splashed the 

affwted area should be nnsed with plenty of water (approximately 15 mnutes) 
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9 0 WORK PROCEDURES 

The procedures for ttus bench-scale study are listed in Section 4 0 of the Work Plan Addmonal safe work 

practices are as follows 

Do not use flame sources in the laboratory when using methylamme 

Do not eat, dnnk, or smoke in the laboratory 

Do not wear contact lenses in the laboratory 

Screen shoes, clothes, and hands before leawng the laboratory 

Ensure that faclal hau  does not mterbe wth fit when weanng a respuator 
Perform work usmg the buddy system. 

Perform work involving hGardous or contarmnated matenals inside a labommy venulatlon hood. 

Venfy laboratory venhlatlon hood opcrahon by checlung the flow dady before use 

Do not use laboratory hoods for chemtcal storage Store chemcals in a properly labeled storage area 

Be f d a r  with locaaons of safety equipmnt such as fm extmguishers, eyewashedshowen, and first- 

ad luts 

Do not use damaged glassware 

Keep potend exposures to chemcals and contammated matenals as low as is reasonably achievable 

- 

57 
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10.0 EMERGENCY RESPONSE PLAN 

Emergency response procedures are outlmed in Am’s Chemcal Hygiene Plan (Attachment 5) and ATI’s 

Radmon Safety Manual (Attachment 1)  
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11.0 EMERGENCY RESPONSE TELEPHONE NUMBERS 

Police, fire, and ambulance call 91 1 

Medcal assistauce Monday through Fnday 8 00 a m  to 5 00 p m, call 

Poudre Valley Hospital Occupat~onal Health Services 

Medcal assistance at all other tlmes call 

Poudre Valley Hospital at 9 1 1 
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12.0 EMERGENCY CONTACTS 

An's Emergency Coordtnator Edward S Wallace 490-1511 

24 hours 226-8778 

Alternate Emergency C o o r b t o r  Steve Workman 490-1511 

24 hours 484-8044 

RCC's Emergency Coonhator Steve O'Loughn 
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13 0 PLAN APPROVAL 

Th~s Health and Site Safety Plan has been wntten for use by RCC EG&G clams no responsibility for its use by 

others, unless speclfied and defined in project or contract documents The plan is wntten for the specific site 

c o ~ u o n s ,  purposes, dates, contractors, and personnel specified and must be amended if these coodrhons change 

PLAN WRITTEN BY: 

PLAN APPROVED BY: 

13.1 Plan Amendments 

D A T E  

CHANGES TO PLAN: 

APPROVED: 

13.2 Plan Amendments 

DATE: 

DATE: 

DATE: 

CHANGES MADE BY: 

DATE: 

CHANGES MADE BY: 

- -  
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CHANGES TO PLAN: 

APPROVED: DATE: 

I 
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14.0 ATTACHMENTS TO PLAN 

Attachment 1 

Attachment 2 

Attachment 3 

Attachment 4 

Attachment 5 

Analyacal Technologes, Inc , Rad~at~on Safety Manual 

Matenal Safety Data Sheers for Chemcals Used by Resources Conservmoa Company 

Employee Slga-off 

Form 533 (Record of Hazardous Waste Field Actlwty) 

Analyt~cal Technolo@es, Inc , Chemcal Hygene Plan 
c L 
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PREFACE 

Analytical Technology, Inc. is devoted to the health and safety of its employees. The 

w i n g  of every employee 111 the fundamentals of radiation safety is imperatrve. Thls 
document is bang prowded to every employee involved 111 the use of radioactive 
matcnals m order to establish - general gurdelines and -mum requtremenu for the safe 

handhng of these matenals. This manual wll be rewewed unth employas during annual 
radraaon safety m m n g  and new employee oncntaQon. Every employee should be 
farmliar with the contents of this manual in order to use i t  as a reference m the laboratory 

environment. To be fully successfui, An's  health and safety program must be accepted 
and supported by all  employees. Toward this end, every employee is encouraged to 

make any inqrlrry or suggestron to help us acheve our goal of a safe workplace. 

Faye Bowers 
Lab Director 

1 



I. PURPOSE AND SCOPE 

Am's Fort Collins Laboratory has estabhshed, as part of its overall safety 
program, this manual to provide guidehncs for the safety and well-being of 
personnel involved in radiaaon work. Although this is a low-level to m m c d l a t c  

level faahty, proper vatning of workers, laboratory techmques, and general 
housekpmg pracaces must be estabhshed and marntatned m order to prevent 

unnecessary radiaaon exposure and/or c o n m a a o n .  
General guideirnes are presented here. More detaded mfonnatron can be 

found m the mdicatcd references. 
LI. SITE PERSONNEL RESPONSIBILITIES 

A FORT COLLINS RADIATION SAFE'R OFFICER 
Radlaaon Safety Officer duaes include the followng: 

1) Insure safe, legal, and environmentally acceptable use of radioac- 

tlve rriatcnals. L 

2) Advise ATI management on matters of policy to ernphasm 
applicauon of A U R A  pnnciples. 

3) Provide techrucal guidance for the development of poiicles and 

procedures for the proper handling of radioactwe matenals. 

4) Recommend and implement changes to the Radiation Safety 
Manual. 

5) Msuntaur al l  records regardrng the disposltton of radmacttve 
matcnals. 
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6) Mamtam and control mventory of radioactwe matenals to ensure 

compliance with the Radioactwe Matcnals License. 

7) Mmmm the Radioactwe Matenals bcense up to date to reflect 

c u m t  operaang procedures and equpment. 

8) Ensure that all ATI actxv~hu rclated to the use of radxoactlve 

mattnais are in compliance wth Colorado Department of Health 

and other applicable state and federai laws and the strpulmons of 
the Radioactwe Matenals License. 

B. LABORATORY PERSONNEL 

All employees mvoived in the use of radioactwe matcnals are 
required to fi;rmlianze themdves wth ntle 10 CFR part 20; applicable 

Nahonal Bureau of Standards Handboob, NCRP publications; state and 

local regulauons on radiahon control; Subpart G 1910.96 and 1910.97 of 

the Occupauonai Safety and Health Standards, Part 1910, Chapter XVII, 
Title 29 CFR. All employas should also famllianze themselves wth 

NRC Reg. Guides 8.13 and 8.29 recaved dunng radiation safety trauung. 

Each employee who is designated as a user of, or who has contact 

with, any radioactwe matenal is responsible for the follomg: 
(1) Kecprng tudher external exposure to radiation as low as reasonably 

actuevable (" ALARA ") . 
Weanng the prcscnbed morutonng equipment, such as a TLD, m 
radiaaon areas. 

L 

(2) 
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(3) Weanng protecuve clothing, includmg gloves, whenever contami- 
nauon is possible and not weanng such clothmg when outside the 

laboratory area. Gloves are requmd at al l  hmw when handling 

radioactwe matcnals whch are known or suspected to be 111 a 
loose form, such as unsealed contamers of liquids or sods. Gloves 

wdl also be worn when handling matcnals whose radioactlvlty 

contcnt or surface contamination levels are unknown. 
Weanng respuatory protection detnces where needed. 

Usmg pipette filling devrces. Nevu pipette radioactwe hquids by 

mouth. 

Perfonrung rad~oact~ve work withm the confines of an exhaust 
hood unless previous examinatlon has  indicated the safety of 

working in the open. 
Radiobgically surveying hands, shoes, and body for radioactivity 

and removing contammatron before lcavmg radiatton area. 

Avoiding prolonged use of any orgmc solvent 

Avoiding smokng or cahng where radioactive matenals are 

present. Refngcraton must not be used jointly for foods and 

radioactwe matenals. 
Mainanmg good penonal hygiene: 

(a) 

@) 

L 

Keeping fingemads short and clean. 

Not working w t h  radioactwe matenals if there is a break 

121 the shn below the Wmt, unless the cut is well protected 

from the posslbie absorptron of radioactwe contammatron. 

Washmg hands and arms thoroughly before handling any 

object that goes to the mouth, nose, or eyes. 
(c) 
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Checlang at lease once dady the immediate areas of hoods, 
benches, or any work area where radioactwe mamals are bemg 

used for possible mntarmnanon and remowng contarmnatlon 

immediately. If removal is not posuble, the area shall be clearly 
idennhd and the laboratory Radiahon Safety Officer notlficd. 
Ketplng the laboratory neat and clean. Work aetas shall be free 
of equipment and matcnals not requucd for the immediate 
procedure. Transport and keep radioactwe matenals m double 
contamers to prevent breakage or spdlage and to ensure adquate 

studding. Kap work surfaces covered wth absorbent matenals, 
preferably paper lined. Use stanless steel trays or pans m order 
to hmit and collect @age in case of an acadent. 

Labelrng and isolating ra&oacttve waste and equipment, such as 

giassu%re, used m the laboratory for radioactwe matenair. - 
Equipment used for radioactwe substances shall not be used for 

other work or sent from the area to cleaning fadti-, repair 
shops, or to surplus, untd it has been demonstrated to be free of 
contamtnatlon. The survey for release of this equipment shall 
include direct fnsk for measurement of fixed contaxxunanon and 
smear surveys for the detenninatlon of removable coritarmnatton. 
If athu contaminauon survey results m a measurement of greater 
than 0.01 mcrocune per 100 square cenameters, the item may not 
be released. If the item cannot be cleaned to below 0.01 mcrocu- 
ne per 100 square mumeters, it must be treated as radioactive 

mated and may not be released except to a kdity authonzed to 
fbcicve radioactwe matenals. 
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Repomg immediately accidental release, inhalabon, mgtsaon, or 
injury mvolvmg radioactwe matends to your supervisor and the 
fac&ty Radiahon Safety Officer and immediately carrying out 
recommended correctwe measures. The mdlwdual shall cooperatt 
u1 all attempts to evaluate lus exposure. 

Carrylng out decontamuratlon proctdures when necessary and 

talung adequate steps to prevent additlonal spread of contamma- 
uon. 

m. RADIONUCLIDES 
A. PROCUREMENT 

The procedure for procuring radionuclidu 1s as follows: 

1. 

2. 

O b m  a Radionuchde Purchase Request Form from the RSO. 
Return the completed form to the RSO, who WIU order the 
radionuclrdes after consrderauon of safety issues and hcensmg 

provtstons. 
All radioisotopes wdl be delivered to the RSO, who, rn turn, WU 

noafy the purchaser. 
Radionuclides must be stored M clearly marked storage areas that 
have b a n  designated as such by the RSO. These procurement 
procedures shall cover all radionuclides brought into the laborato- 
ry. An inventory of all radionuclides wiU be matntatned by the 
RSO. Updates wdl be made to mclude new or deleted isotopes. 

Employees must tnform the RSO of expected changes m the source 
mventory. 

B. RADIOACllVEMATERIALS 

- - 

3. 

. 

- ~ ~~ ~~~ 
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Radioactwe matcnals must be stored so that the measured ionmng 

radiatlon level in areas occupied by personnel IS less than 2.0 mRIhr (10 
CFR 20.105). If additronal storage space or shdding is needed, 
arrangements must be made wth the BO. 
PACKAGING, TRANSFER, AND/OR SHIPMENT OF RADIOACTIVE 

T\ ATERIALS 

C. 

The RSO will package all radioactlve m a d  for shqmcnt off-site 
in c o m p h c e  with the apphcable requrrernents stated m 10 CFR 71, 

"Packaging ami Transportation of Radioacave Materials," and 49 CFR 
173 Subpart I, "Radioactwe matenai.' 

AU transfers of source matenal or radioacnve waste shipmenu wdl 

also be camed out by the S O .  

D. DISPOSAL 
L 

It is Ole rcsponstbtlity of the employee who generates radioactlve 
waste to notafy the RSO when there is a need for disposal. The RSO must 
be provided wth a hsung of concentrahons of the nuclides present. If the 
concenuaaons arc not known, it is the rwponsrbllity of the employee to 
have the waste anaiyzed pnor to disposal. 

Radionuchdw at the station are disposed of by the RSO or hs 
designee m the following manner: 
1 .  Decay 

If tho radionuclide IS short-kved it may be stored unul the acnvity 

has decayed. This method becomes impractical if the half-life is 

greater than 30 days. 
2. Sewer Disposal 

__ - ~ _ ~ ~ ~ _  
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If the radionuclide is water soluble, it may bc flushed down the 

dmn, provided that the acuvity docs not ex& maxlmum 
perrmsslble levels as specified m CFR, part 20.303 and R.H. 4.18 

are not exceeded. If a liqurd waste cannot be disposed of by the 

sewer method, it may be pmpitated or evaporated and treated as 
a solid waste. 

Monitonng of ail liquid waste must be done on a dady bas= ~II  

order to document and record the lev4 of acQwty present and to 

establish that no quanhty of ac~wty is released mto the san~tary 

sewer exceeding the allowable quanhty established by the State of 
Colorado. In addioon, pH of the effluent must also be adjusted to 
pH 5.2 or higher before bang r c l d  through the santtary sewer. 

L 

4 Solid Wastes 

Solid wastes are stored in s t d  drums to be shipped to a d~sposal 

agency. The laboratones that produce solid wastes should prowde 

themselves with an appropriate can. This radioactive waste can 

must be clearly labeled and should be painted yellow. It must 
have a cover that is kept m p h  and must be lined wth a 
drsposable plasuc bag obtr;unable from the RSO. When full, a 

rquejt IS made to the RSO for disposal. The bag should be 

labeled to show the nuchdcs prcscnt in the waste and the dates the 
wastes werc accumulated (start and completion dates). 

IV. PROTECTIVEMEASURES 

A. EXTERNAL -ume, distance, and shdding 

~ ~~ ~ 
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The basic protectwe measures to reduce external radlauon are 
ame, distance, and shielding. In every situaaon, these three factors must 

be considered jorntly. Whlle sheldrng is de.urable m reducrng exposure, 

it must not be overlooked that doing the job m onehalf the hme is just as 
effectwe as halving the dose rate wth sheldmg. Worhg twice as far 

from a point source is as effecave as dorng ajob 111 one-fourth the m e .  

Conturuous use of momtonng equipment is the best method of evaluating 

the hazard and reducrng the potcnttal for exposure. Every user of 

radioisotopes should have at hand adequate survey urstrumcnts to morutor 
his opuauons. 

B. I " A L  

The general poky m the use of radionuchdes is to usc  equipment 

and procedures that wdl most reduce the probabdity of gettmg radionu- 
chdes mto fie body. Outhed below are rules and procedures for h s  

purpose. These rules are for amounts and potcnhai hazards greater than 
those ordmanly encounter& rn envuonmental samples. 

- 

1. PmtCChVC ClOthrng 

Wear a laboratory coat when worhng with radioact~e 
matcnals, and, when necwsary, wear rubber gloves, safety 

glasscs, and shoe covers. rhcse items should not b t  worn outside 
the laboratory, that is, in offices, counhng rooms, rcsoooms, and 

so forth. After worhg wth radioacuve materials, momtor 
clothmg before it is returned to the laundry. The RSO Wrll 
provide protectrve clothmg when possble; othcmse, the items 
must be purchased by the program usmg them. 

2. Laboratory Equipment and Design 
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The expenment should be designed wth recogninon of the 
radlauon hazards involved. The equipment should be such that 

harm to the operator IS minimal if the worst should happen. When 

desiglllng radioacnve work, consider how hoods, d m s ,  ventda- 
hon, and traffic patterns can be used to mmuc exposure. 

3. HandlulgProcedures 

To reduce the nsk of spdls and the contammanon of the 

work place, adhere to the followng procedures: 
a. Use double conmen when transfmg radionuclrdes rn 

soluuon from one area to another. 

Use proteave covenngs and hds. 
Use unbrcakable contarnen to store radioisotopes. 
Use extreme cauuon in transfers-try a dummy run to test 
-the procedure. 
Use hoods for transfers and diluuons. 

Use a dry box or hood for dusty matends and operahons. 
Dust masks should also be worn. 
Do not pipette by mouth. Use rubber bulbs, symges, or 
pipettors. 

Always plan the procedure to be used. Know what you are 

gomg to do before you do it and have a safety plan worked 
out beforehand. 

Use absorbent paper to cover the woriang area to absorb 

the radioacave matenals in the event of a spdl, and replace 

it if it gets wet or tom. Always not@ the RSO in the 
event of a spd. 

b. 
c. 

d. 
L 

e. 
f. 

g. 

h. 

i. 
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J Check for contammatlon with lab survey mstruments and/or 
smear after compleung procedures where contammauon 
may occur. 

4. Good Housekeeping Habits 
Much of the job of prcventmg the spread of contarmnatlOn 

is a matter of good housekeeping. 

a. Keep the laboratory neat and clean. Keep the work ana 

free of equipment and mateds not rquued for the 

immediate procedure. 
Wash hands and arms thoroughly before handhg any 
object that goes to the mouth, nose, or eyes. Wash your 

hands whenever leavmg the labomtory after handhg 
radioacave matenals, e.g., before talang sample to count- 
ing mom. Morutor your hands whenever contammatton is 

suspected and decontaminate immediately. 

b. 

- - 

c. Keep fingemads shon and clean. Do not work wth 

radioactwe materials if there is a break in the slan below 

the wnst unless the wound is so protected that radioacave 
matenais cannot gain access to the body. Cover the break 
with tape (plast~c or adhesive) and wear a rubber glove. 

No smolang, sang or dnnhng is allowed in any labomtt~ 

ry area. Signs are posted notifying employees and 
visitors of such laboratory areas. Food conwen are not 
permitted in the laboratory work areas. Refngcrators shall 
NOT be used jomtly for foods and radroacave matcnds. 

d. 

5. PersOMd MomtoMg 
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Each person is responsible for morutonng his person, 
clotlung, shoes, and laboratory equipment that may be w n m -  

natcd. The RSO should be called if conmatlon is detected. 
V. INSTRUMENTATION 

A. PERSONNEL MONITORING 

The basc personnel monitonng system at the statlon is as follows: 

1.  Thennolummescent Dosrmetus 
Any person who has a probablllty of bemg exposed to detectable 

amounts of external mdlahon is issued a TLD by the RSO. The 
TLD IS read quarterly and ?he results are kept on file urlth the 

RSO. The recorded doses wdl be furnrshcd to lndivlduals upon 

request. 
2. Survey Meters - L 

Each arca where radionuclides are stored or used wdl have 

a workmg survey meter avarlable. This uistnrmcnt w for the use 

of penonnel in the laboratones to check for alpha, beta, and 

gamma contarmnaaon, as appropriate to the laboratory rn which it 

IS used, and is suitable for such routme uses as the followg: 

a. 
b. 

c. 

C h e c h g  laboratory surfaces, glassware, and toois. 
Checlang hands, shocs, and c l c t h g .  

Measunng the radiaQon level h m  low level sources (less 
than 5 mR/hr). 

B. LABORATORY MONITORING 

The radioisotope labtatones wril be momtored periodically by the 

RSO. Thrs should m no way be considered a subsutute for routme day-to- 

day mOllltOMg by the persOMd WOrkiXlg IIl the laboratonCS. The Rso 
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shail have a floor plan of each laboratory that uses radioisotopes. DuMg 

the penodic checkup, the RSO will record on thls floor pian all smear 
counts, instrument readings, and any other peranent mformatlon. The 
RSO WIU duect any changes or decontamrnaton necessary, and the 

personnel mvolved WIU be rtsponslble for the r e q u d  achon. If not 

complied wth, actxon WIU be taken by the Duector. The RSO w d  do 

specd monitonng jobs such as tahng nccfSSary au samples and chechng 

hoods and drams pnor to repas. 

c. PmMXsSIBLE UBOSURES 

The NRC's present limit of radmtion dose that can be rcccivcd on 
the job is 5 redyear (1,250 mrem per quarter). The National Councd on 
Radmhon Protection and Measurements (NCRP) has recommended that 

the dose equivalent to the unborn c u d  be limrted to 500 mrem for the 

enwe pregnancy. Female employees should nohfy the RSO as soon as 

pregnancy IS known m order to assess the employee's potential exposures. 
Evvy effort should be made to assure that the dose to any 

employee IS as low as reasonably achrevable. EPA has set an adrmrus- 
mhve dose linut wth the maximum pesnusstble txtcmal exposure to be 

100 rmllirem per wtek as suggested by 10 CFR 20.105, "Penntsslbie 

Levels of hhtm m Unrestricted Areas". The m u m u m  penntssble 

conmtrahons of radionuclides m au and water are chosen m accordance 
wth 10 CFR 20.103. 

L - 

Vl. DECONTAMINATION 

A. PREVENT SPREAD OF CONTAMINATION 

The RSO should be called.!or assistance as soon as posslble 

whenever a spd occurs. The first considerahon after personnel saiety is 
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decontarmnatlon. Many factors must be considered, lncluding traclang by 
persons, movement by arr c u m t s  (hoods, fans, etc.), dustmg, mopping, 
and other physcai actrons. 

B. MAKE A PLAN 

SuccessN deconmmrnatron calls for planned actron. A spur-of-the- 
moment actron or attempt at decontammatxon can cause more harm than 

good* 
C. MONlTORXNG 

Make full use of instruments and avahble assrstance. Each step 
of the decontamtnatron should be momtored. One person should rcmatll 

uncontamtnated to operate instruments and do other momtormg. When 

the instruments become contarmnated, any progress is hopeless. 
Protecave clothmg, footwear, gloves, and rerpuators should be used as 

needed. 
- L 

D. RECORDS 
Complete rccords should be made of each acaon. Copies should 

be sent to the RSO. In most cases, the RSO wdl be mvolvd,  so ajom 
report can be filed. 

E. WASTE DISPOSAL 

Provisions must be made for proper disposition of cleamg 

solutrons and thur contammated artrcla. In some instances, i t  may be 
judged better to dispose of a contarmnated artlcle than to attempt to 
dcconmminate. All matenah uscd in the cleanup of radiologxcally 
contarmnaied areas, or potentrally radiologically contammated areas, wdl 

be segregated and momtored for radioactt\nty pnor to disposal. Items 
surveyed as hamg loose or fixed con tamination levels greater that 0.01 
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micrOcuncs per 100 square cenameters shall be disposed of as radioactwe 
WaStC. 

ACCIDENT AND EMERGENCY PROCEDURES 

The emergcnacs most likcly to be encounttred at ATI are spdls, fires, or 

exploslons that can cause radroactawty to be spread around the laboratory. 
Emcrgmcy procedures adopted from National Bureau of Standards Handbook am 

given here as a guide. These proccdms are general; any spcufic emergency wdl 

call for adaptatrons and changes. 

A. MINOR SPILLS INVOLVING NO RADIATION HAZARD TO 
PERSONNEL 

1. 

2. 

Immediately noufy all other persons m the room. 
Permrt only the d m u m  number of penons nectJSary to deal 

wth the spa into the arca - 3. Conme the spdl immediately. 

Liquid Spills: Don protectwe gloves. 

Dry Sprlfr: Don protective gloves. 

Drop absorbent paper on spill. 

Dampen thoroughly, taking care not to 
spread the contarmnatlon. Water may gene 

erally be used except when! chemical reac- 
hon wth the water would generate an a u  

contaminant; orl should then be used. 

Decontaminate, but -de upon a logwai plan with the RSO fkst. 
Morutot all  persons involved wth the spd and clean-up opera- 
hOnS. 

4. 

5. 
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6. A complete history of the acadent and subsequent remehl or 
protectwe measures must be submitted to the RSO. 

B. MAJOR SPILLS INVOLVING RADIATION HAZARD TO PERSON- 

NEL 

1. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

Not@ all persons not involved m the splll to vacate the mom at 

once. Lint  the movement of displaced persons to confine the 
spread of contanunatlon. 
If the splll is on the slan, flush thoroughly. 
If the splll is on clothing, discard outer or protective clothurg at 
once. 
Switch off all fans. 
Vacate the room. 

Nohfy the RSO as soon as possible. 
Takeimmediate steps to decontaminate personnel involved, as 

nectssary. 

Decontaminate the area. 

Personnel involved in decontamination must use adequate 

protectwe equpment to avoid the nsk of extcmal andor mtcrnai 

contammoon. 
C. INJURIES TO PERSONNEL INVOLVING RADIATION H A W n  

1. Wash m o r  wounds immediately under mnmg water. 

2. Report all radiahon amdents to penonnel (wounds, over-cxp- 
sure, ingemon, mhalauon) to the RSO as soon as possble. 
If deemed necessary, the RSO W call a physician qualified to 

treat radiahon injuries. 

3. 
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4. Perrmt no person mvolved in a radiatron mjuq to return to work 

wthout the approval of the attendant physician and the RSO. 
Prepare a compiete history of the accident and subsequent acuwty 

related thmm for the RSO. 
5. 

D. FIRES OR OTHER MAJOR EMERGENCIES 

1. Immediately not@ all other persons in the room and burlding and 

evacuate. 

No&@ the ftre department, ate safety personnel, and the RSO. 
Momtor aU persons mvolved in combating the emergency. 
Followg the emergency, monitor the area and determine the 
protectxve devices nectSSary for safe decontammaon. 

2. 
3. 

4. 

5. Decontammate. 
6. Perrrut no person to return to work without the approval of the 

L 

RS0.- 

7. Prepare a complete hxstory of the emergency and subsequent 
activity dated thereto for the RSO. 

Vm. RADIATION SAFETY TRAINING 

All cmployas mvolved with the use of radioactwe matenah at ATI are 

requued to complete a Radmtion Safety Tratning Course. The course is also 

requued for new employees before begmung work. Copies of the ATI Radmon 
Safety Manuai and NRC Reg. Gudes 8.13 and 8.29, wdl be mciudcd 111 the 

course matcnal (see Appendix A for course outline). 
Ix. RECORDS 

The RSO IS responsible for kcepmg all ftcords requved now or m the 
future under the State of Colorado Licensurg Agreements and essential to the 

operation of the'Radiation safety Program. 

~ - _ _  ~- -~ 
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APPENDIX A 
Fundmnont818 of  R 8 d i 8 t i O n  Protoction 

Training Cour8a Outlino 

1) Atomic Structura 
Proton8, Nautron8, E l O C t r O n 8  

Ma88 and Chuqa 

I sotopam 
E l O m m t 8  

2 )  Radioactivity and Doc8y 
R8diaactivity 
Docay 
Half-l ifa 
Mothod8 of  r8diO8CtiVa doc8y 

Alpha Emi88ion8 
Bata Emi8mions 
Pomitron kmi88ioa8 
Cllrmr 8nd X-r8y mf88iOn 
ri88iOn 

Con8orvation of m888, chug., and onargy 

4 )  Ionization 
Gamma and X-ray intoraction 

Photorlactric offoct  
Compton Scattoting 
P a i r  Production/Annihil8tion 

Excitation 
Chargod p u t i c l a  intoraction 
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7 )  

Ionization 

Scattoring 
Neutron Fntotactionm 

A c t  i V 8 t i O n  

F 18. Lon 

Units of Radiation and Radioactivity 

C u r i e  
Roontgon 
RAD 
REH 
Domo and Dose Rate 
S f  U n i t s  
Radiation vm. Contamination 

Dotection and Xoasur.l#at 
Personn8l monitoring 

F i l m  Badge 
Tw) 

Pocket Ion Chambat8 
Gas fi11.d dotoctots 

Th8 S h  r . g i O n  Cum8 

Ion chrmbercs 

Proportional counters 
Coiger-t4uel1or countors 

Sodium Iodide 
Zinc S u l f i d 8  

Gorna8nium 
s i l i c o n  

Detoctor applications 
Portablo murvoy ins t ruments  
Fixed monitoring instruments 
spctronmtry instrumnts 

Scintillasfon d o t O ~ t O r 8  

Solid m t 8 t O  d 8 t 8 c f O r S  

Background tadlation 
Cosmic tadlation 
Radioactivity in: 

E a r t h  
A i r  

Hum8n Body 
Han-mdo radioactivity 

Water 

Radiation Safety Manual 



3 )  BAOlOgLCal effects of radiation 
CaUm8S O f  radiation 8ff8-S 

Radioaensitivity 
LAnear or Thr8shold theories 
Acute e f f e c t .  
Delayed e f f e c t s  
Somatic and G8netic Effect8 
Stochastic and non-stochastic principles 

9 )  Radiation Protection 
Fed8tal and State regulations 
ALARA 
Time,  Disturco, Shi8lding 
Personnel prot8ctfon 
Warning migns 
Good housokomping 
Enqin8erod controls 

Tho unborn child 
Radioactiv8 wast8 

A d d n i S t t 8 t f V 8  C O n t t O l S  

I 
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EDTA, Disodium Salt, Dihydrate, Crystal Paqe: 1 
fective: 03/09/92 Issued: 11/02/93 

- 
J -03 

T.5AKER I N C . ,  222 Red School Lane, Phillipsburg, NJ 08865 

?roduct Name : 
mmon Synonyms: 

‘hemica1 Family: 
- ,mula: 
L ,mula Wt. : 
:AS No. : 

C)SH/RTECS No. : 
oduct Use : 

2roduct Codes : 

EDTA, Disodium Salt, Dihydrate, Crystal 
Disodium(ethy1ene dinitri1o)tetraacetic acid; Disodium 
Edetate 
Complexinq Agents 
C10H14N2Na208 2H20 
372.24 

AH4 3 7 5 000 
Laboratory Reagent 
8 9 9 3 E P t 8 9 9 3 , 8 9 9 4 , 4 0 4 0 , S 8 3 5  

6381-92-6 

SLDEnT Sua41  WOIE SLXWT 

1-boratory Protective Equipment 

U.S.  Precautionary Labelinq 

CAUTION 1 
1 Y CAUSE IRRITATION. 
r ring use avo id  contact with eyes, skin, c lothir ig .  Wash thorouqhly afte l  
handling. When not in use keep in tightly closed container, 

Continued on Page: 2 



86/23/94 17 06:57 1-BBB-JTBRKER -> Baker FRC TS Page dB3 

- -03 EDTA, Disodium Salt, Dihydrate, Crystal Paqe: 2 
zective: 03/09/92 Issued: 11, 02/93 

International Labeling 

1 not breathe dust. Avoid contact with skin and eyes. 

SAF-T-DATA+ Storage Color Code: Orange (general storage) 

- Jmponent CAS No. Weight f OS?IA/PEL ACGIHITLV 
:DTA, Disodium Salt, Dihydrate 6381-92-6 90-100 N/E N/E 

- I - -  ,ng Point: N/A Vapor Pressure (mmHq): N/A 

lting Point: N/A Vapor Density (air=l): N/A 

ecific Gravity: N/A 
( H20=1) 

Evaporation Rate: N / A  

lubility(H20): Appreciable (>lo%) % Volatiles by Volume: 0 
(21OC) 

- : N/A 

Idor Threshold (ppm): N/A Physical State: Solid 

--efficient Water/Oil Distribution: N/A 

pearance & Odor: White crystalline powder. Odorless. 

Continued on Page: 3 
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- 
J -03 EDTA, Disodium Salt, Dihydrate, Crystal Page: 3 

fective: 03/09/92 Issued: 11/02/93 

, - ash Point (Closed Cup): N/A 

1 iutoignition Temperature: N/A 

1 - .anunable L m i t s :  Upper - N/A Lower - N/A 
- re Extinguishing Media 

Use extinguishing media appropriate for surrounding fire. 

Znecial Fire-Fighting Procedures 
Firefighters should wear proper protective equipment and self-contained 
breathing apparatus with full facepiece operated in positive pressure 
mode 

- - usual Fire t i  Explosion HazarZis 
1 None identified. 

Gases Produced 
Jxides of nitrogen, carbon monoxide, carbon dioxide 

f ,@osion Data-Sensitivity to Mechanical Impact I -  None identified. 

? plosion Data-Sensitivity to Static Discharge 
None identified. 

: reshold L l m i t  Value (TLV/TWA): Not Established 

%ort-Term Exposure Lrmit (STEL):  Not Established 

Pbrmissible Exposure Llmit ( P E L ) :  Not Established 

T - xicity of components 

Jral Rat LDSO f o r  EDTA, Disodium Salt, Dihydrate 2000 mq k 9  

I travenous Mouse LDSO for  EDTA, Disodium Salt, Dihydrate 
2-rcinogenicity: NTP: No IARC: No 2 L i s t :  No OS- Reg: No 

56 mg’kg 

Continued on Page: 4 
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- -03 EDTA, Disodium Salt, Dihydrate, Crystal Page: 4 
fective: 03/09/92 Issued: 11/02/93 

:arcinogenicity 
None identified. 

-productive Effects 
None identified. 

- fects of Overexposure 

INHALATION: irritation of upper respiratory tract 

S K I N  CONTACT: irritation 

EYE CONTACT: irritation 

S K I N  ABSORPTION: none identified 
- 

WESTION : ingestion of large quantities may be harmful 

CHRONIC EFFECTS: none identified 

1 rget Organs 
none identif led 

/ dical Conditions Generally Aggravated by Exposure 
none identif red 

1 rmary Routes of Entry 
- inhalation, ingestion, skin contact, eye contact 

- -  i ergency and First Aid Procedures 

INGESTION: 

INHALATION : 

S K I N  CONTACT: 

EYE CONTACT: 

If swallowed and the person is conscious, immediately give 
large amounts of water. Get medical attention. 

If a person breathes in large amounts, move the exposed 
person to fresh air. 

In case of contact, unmediately wash skin with plenty of 
soap and water for at least 15 minutes. 

In case of eye contact, immediately flush with plenty of 
water for at least 15 minutes. 

continued on Page: 5 
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J T  222 Rea Baker'nc Scnool Lane 
L ,1 T-b&gr Phllli~stiurg NJ 08865 

SARA/TITLE I11 HAZARD CATEGORIES and LISTS 

1 Ute: No Chronic: No Flammability: No Pressure: No Reactivity: No 

Zxtremely Hazardous Substance: No 
- RCLA Hazardous Substance: No 
5 RA 313 Toxic Chemrcals: No 
ZSCA Inventory: Yes 

3 ability: Stable s Hazardous Polymerization: Will not occur 

'-nditions to Avoid: none documented 

I. ipatibles : strong oxidizing agents, chemically active metals 

: *=omposition Products: oxides of nitrogen, carbon monoxide, carbon dioxide 

3:eps to be Taken in the Event of a Spill or Discharge 
Wear suitable protective clothing. Carefully sweep up and remove. 

3isposal Procedure 
Dispose in accordance with a l l  applicable federal, state, and local 

I environmental regulations. 

ntilation: Use adequate general or local exhaust ventilation to 
keep fume or dust levels as low as possible. 

q'spiratory Protection: None required where adequate ventilation conditions 
exist. If airborne concentration is high, use an 
appropriate respirator or dust mask. 

E ,kin Protection: Safety goggles, proper gloves are recommended. 

l Continued on Page: 6 



F-T-DATA* Storage Cc),or Code: Orange (general storage) 

toraqe Requirements 
Keep container tightly closed. Suitable for any general chemical storage 
area 

mestic (D.O.T. ) 

roper Shipping Name: Chemicals, n.0.s. (Non-regulated, 

1 ternational (I.M.O.) - 
I --oner Shipping Name: Chemicals, n.0.s. (Non-regulated) 

Marine Pollutants: No 

L 

oper Shipping Name: Chemicals, n.0.s. (Non-regulated) 

' S. Customs Harmonization Number: 29224960001 

c,llE: When handling liquid products, secondary protective containers must be 

/A = Not Applicable, or not Available: 
1 E = Not Established.- 
:he information in this Material Safety Data Sheet meets the 
--quirements of the United States OCCUPATIONAL SAFETY AND HEALTH ACT and 
gulations promulgated thereunder (29 CFR 1910.1200 et. seq.) and the 

:-nadian WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. This document 
-s intended only as a guide to the appropriate precautionary handling of 
e material by a person trained in, or supervised by a person trained 

- , chemical handling. The user is responsible for determining the 
irecautions and danqers of this chemical for his OL her particular 
3-plication. Dependrnq on usage, protective clothing including eye and 
I ce guards and respirators must be used to avaid contact with material 
)L -reathing chemical vapors/fumes. 
:> ire to this product may have serious adverse health effects. This 
: - sal may interact with other substances. Since the potentLa1 uses 
3 e so varied, Baker cannot warn of all of the potential danqers of use 

I ;r interaction with other chemicals or materials. Baker warrants that 

' ised for carrying. 

I continued on Page: 7 



86/23/94 17 : 13 : 27 1-BBB-JTBAKER -> Baker FclC TS 
J T  Bakerlnc 
222 Red School Lane 
Philliosburg NJ 08865 

-he chemical meets the specifications set forth on the label. 
I XER DISCLAIMS ANY OTHER WARRANTIES, EXPReSSED OR IMPLIED WITH REGARD 

THE PRODUCT SUPPLIED HEREUNDER, I T S  MERCHANTABILITY OR ITS FITNESS 
‘OR A PARTICULAR PURPOSE. 
-he user should recognize that this product can cause severe injury and 
en death, especially if -properly handled or the known dangers of use 
not heeded, READ ALL PRECAUTIONARY INFORMATION. As new documented 

qeneral safety information becomes available, Baker will peribdically 
’vise t h i s  Material Safety Data Sheet. 
&e: CHEMTREC, CANUTEC, and NATIONAL RESPONSE CENTER emergency telephone 

.umbers are to be used ONLY in the event of CHEMICAL EMERGENCIES involving 
spill, leak, fire, exposure, o r  accident involving chemicals. All 
m-emergency questions should be directed to Customer Service 
I-800-JTBAKER) for assistance. --- 
IPYRIGHT 1993 JeTeBAXER INC. 
TRADEMARKS OF J.T.BAKER INC.‘ 

)r-oved by Quality Assurance Department. 
--- --- 

c 

-- LAST PAGE -- 



J T  Bakerlnc. 
222 Red School Lane 
Philliosburg NJ 08865 

L -05 
: rective: 03/09/92 

Sodium Fluoride Paqe: 1 
Issued: 11/07/93 

- T.BAKER INC., 222 Red School Lane, Phillipsburg, NJ 08865 

?roduct Name : 
: mmon Synonyms: 
-.-emical Family : 
?ormula : 
5 m u l a  Wt. : 
:: S No.: 
IIOSR/RTECS No.: 
?yoduct Use: 
: oduct Codes: 

Sodium Fluoride 
Disodium Difluoride; Natrium Fluoride; Floridine; Florocid 
Inorganic Sodium Compounds 
NaF 
41.99 

WB0350000 
Laboratory Reagent 
3688,5245,3687,3689 

7 6 8 1-49 -4 

k3lI 0 1 1  1 / I  2 1 
i boratory Protective Equipment 

U.S.  Precautionary Labeling 

POISON1 DANGER! 
2AUSES SEVERE IFtRITATSON. KEEP AWAY FROM STRONG ACIDS. 
SWALLOWED OR INHALED. 

MAY BE FATAL IF 

Z not get in eyes, on skin, on clothing. Do not breathe dust. Keep in 
t-ghtly closed container. Use with adequate ventilation. Wash thoroughly 
after handling. 

Contrnued on Page: i 



tIb/Ld/94 €7:15:09 1-BBO-JTBAKER -> BakcrFAC TS Pam 819 
J T  Bakerlnc 
222 Red Scnooi Lane 
?hIIIIDSDUrg NJ 08865 

- -05 
fective: 03/09/92 

Sodium Fluoride Paqe. 2 
Issued: 11/07/93 

International Labelina 

- lxic by inhalation, in contact with skin and if swallowed. 
' Xeep locked up and out of reach of children. In case of contact with eyes, 
, nse immediately with plenty of water and seek medical advice. If you feel 

\well, seek medical advice (show the label where possible). 

:AF-T-DATA* Storage Color Coder Blue (health) 

CAS No. Weight % OSHAIPEL ACGIH/TLV 
7681-49-4 99-100 2.5 mg/m3 2.5 mg/m3 

L L  And PEL are for Fluorides, as F. 

iling Point: 1704OC (3099OF) 
(at 760 mm Hg) 

lting Point: 993°C (1819°F) 
(at 760 mm Hg) 

- ecific Gravity: 2.78 
( H20=1 ) 

Vapor Pressure (mmHgi: N/A 

Vapor Density (air=l): 1.4 

Evaporation Rate: N/A 

lubility(H20): Appreciable (>lo%) % Volatiles by Volume: 0 
(21°C) 

: N/A 

Idor Threshold (ppm): N/A Physical State: S o l i d  

efficient Water/Oil Distribution: N/A 

4~ rance & Odor: White crystals or powder. Odorless. 

I Continued on Page: 3 



J T  Bakerlnc 
222 Red School Lane 
;hl\llDSDUrg NJ 08865 

- -05 
iectlve: 03/09/92 

Sodium Fluoride Paqe: 3 
Issued: 11/07/93 

ash Point (Closed Clap) : N/A NE'PA 704M Rating: 2-0-0  

iutoignition Temperature: N/A 

,-able Lmits: Upper - N/A Lower - N/A 

re Extinguishing Media 
Use extinguishing media appropriate for surrounding fire. 

:.recia1 Fire-Fighting Procedures 
Firefighters should wear proper protective equipment and self-contained 
breathing apparatus with full facepiece operated in positive pressure 
mode. 

usual Fire & Explosion Hazards - 
None identified. Closed containers exposed to heat may explode. 

Gases Produced 
,ydrogen fluoride 

p l o s i o n  Data-Sensitivity to Mechanical Impact 
None identified. 

plosion Data-Sensitivity to Static Discharge 
None identified. 

1 reshold Lunit Value (TLV/TWA): 2.5 mg/m3 

TTV is for Fluorides, as F. 

Lort-Term Exposure Limit (STEL):  Not Established 

: rmissible Exposure L m i t  ( P E L ) :  2.5 mg/m3 

?EL 1s for Fluorides, as F. 

- I xicity of components 

37 Rat LDfO for Sodium Fluoride 64 mg/kg 

Continued on Page: 4 
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J T  Bakerlnc 
222 R e d  School Lane 
Phl~~lDsOurg NJ 08865 

- -05 
fective: 03/09/92 

Sodium Fluoride Paqe: 4 
Issued: 11,071'93 

a1 Mouse LDS0 for Sodium Fluoride 57 mq/kg 
rntraperitoneal Rat LD for Sodium Fluoride 22 mq/kg 
travenous Rat LD50 for Sodium Fluoride 12 mg/kg 

larcinogenicity: NTP: NO IARC: No 2 List: No OSHA Reg: No 

50 

trcinogenicity 
None identified. 

productive Effects 
None identified. 

FGfects of Overexposure 

INHALATION : 

K I N  CONTACT: 

EYE CONTACT: 

S K I N  ABSORPTION : 

INGESTION: 

CHRONIC E F F E C T S :  

c 

1s harmfui and may be fatal, nausea, vomiting, difficult 
breathing, severe irritation of respiratory system 

severe irritation or burns 

severe irritation or burns 

none identified 

is harmful and may be fatal, headache, nausea, vomitinq, 
gastrointestinal irritation, convulsions, burns to mouth, 
throat, and stomach 

increased bone density, calcium deposits in ligaments, 
mottled tooth enamel 

- I: et Or ans 
- -n, respiratory system, lungs, central nervous system, kidneys, GI 

tract 

1 d i c a l  Conditions Generally Aggravated by Exposure 
none identified 

I lmary Routes of E n t r y  
inhalation, ingestion, eye contact, skin contact 

Continued on Page: 5 
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- -05 
fective: 03/09/92 

Sodium Fluoride Page: 5 
Issued: 11/07/93 

Imergeqcy and First Aid Procedures 

INGESTION: CALL A PHYSICIAN. If swallowed, if conscious, immediately 
induce vomiting. 

INHALATION: If inhaled, remove to fresh air. If not breathing, give 
artificial respiration. If breathing is difficult, give 
oxygen. 

SKIN CONTACT: In case of contact, mediately flush skin with plenty of 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Wash clothing before re-use. 

In case of eye contact, mediately flush with plenty of' 
water for at least 15 minutes. 

EYE CONTACT: 

to Physician 
Jrinary fluoride excretion levels have been useful in evaluating 
industrial exposures to fluoride dusts. 

SARA/TITLE I11 HAZARD CATEGORIES and LISTS 

1 Ute: Yes Chronic: Yes Flammability: No Pressure: No Reactivity: No 

Ixtremely Hazardous Substance: Go 
:FRCLA Hazardous substance: Yes Contains Sodium Fluoride (RQ = 1000 L B S )  
5 RA 313 Toxic Chemicals: NO 
:LA Inventory: Yes 

: ability: Stable Hazardous Polymerization: Wlll not occur 

Jonditions to Avoid: heat 

L compatibles : strong acids, glass 

'-composition Products: hydrogen fluoride 

Continued on Page: 6 

loa 
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J T  Bakorlnc 
222 Rea Scnoot Lane 
~hllliDsDurg NJ 08865 

- -05 
rective: 03/09/92 

Sodium Fluoride Page: 6 
Issued: 11/07/93 

eps to be Taken in the Event of a Spill or Discharge 
Wear self-contained breathing apparatus and full protective clothing. With 
clean shovel, carefully place material i n t o  clean, dry container and 
cover; remove from area. Flush spill area with water. 

jisposal Procedure 
Dispose in accordance with all applicable federal, state, and local 
environmental regulations. 

qtilation: Use general or local exhaust ventilation to meet TLV 
requirements. - 

-sniratory Protection: None required where adequate ventilation conditions 
exist. If airborne concentration exceeds TLV, a 
dust/mist respirator i s  recommended. If concentration 
exceeds capacity of respirator, a self-contained 
breathing apparatus i s  advised. 

recommended. 
-ye/Skin Protection: Safety goggles, uniform, apron, proper gloves are 

;AF-T-DATA* Storage Color Code: Blue (health) 

orage Requirements 
Keep container tightly closed. Store in secure poison area. Do not store 
in glass. Keep away from strong acids. 

>retial Precautions 
Sodium Fluoride reacts with acids to form hydrogen fluoride, which 1s 
highly corrosive and poisonous - KEEP AWAY FROM STRONG ACIDS. 

Continued on Page: 7 
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- -05 
rective: 0 3 / 0 9 / 9 2  

Sodium Fluoride Paqe 
Issued: 11/07/93 

mestic (D.O.T.) 

roper Shipping Name: Sodium fluoride, solid 
zard Class:  6.1 
/NA: UN1690 Reportable Quantity: 1000 LBS. Packaging Group: I11 

-abels: KEEP AWAY FROM FOOD 
gulatory References: 49CFR 172.101 

7ternational (I.M.0.) 

oper Shipping Name: sodium fluoride, solid 

bels: HARMFUL - STOW AWAY FROM FOOD STUFFS 
gulatory References: 49CFR PART 176; IMDG Code 

azard Class: 6.1 
N: UN1690 Marine Pollutants: No 

I.M.O. Page: 6258 
Packaging Group: I11 

'R I.C.A.0.) 

>~-.er Shipping Name: Sodium fluoride, solid 
iazard Class: 6.1 

- bels: KEEP AWAY FROM FOOD 
tegulatory References: 49CFR PART 175; ICAO=== We believe the transportation 

: UN1690 Packaging Group: I11 

data and references contained herein to be factual and 
the opinion of qualified experts. The data is meant as 
a guide to the overall classification of the product 
and is not package size specific, nor should it be 
taken as a warranty or representation for which the 
company assumes legal responsibility.=== The 
information is offered solely for your consideration, 
investigation, and verification. Any use of the 
information must be determrned by the user to be An 
accordance with applicable Federal, State, and Local 
laws and regulations. See shipper requirements 49CFR 
171.2, Certification 172.204, and employee training 49 
CFR 173.l(b). 

J S. Customs Harmonization Number: 28261100005 

Continued on Page: 8 
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- - 0 5  
fective: 03/09/92 

Sodium Fluoride Paqe: 8 
Issued: 11/07/93 

'TTE: When handling liquid products, secondary protective containers must be 

-N/A = Not Applicable, or not Available; 
I / E  = Not Established.- 

-,quirements of the United States OCCUPATIONAL SAFETY AND HEALTH ACT and 
regulations promulgated thereunder (29 CFR 1910.1200 et. seq.) and the 

intended only as a guide to the appropriate precautionary handling of 
-he material by a person trained in, or supervised by a person trained 
I - ,  chemical handling. The user is responsible for determining the 
- ecautions and dangers of this chemical for his or her particular 

Depending on usage, protective clothing including eye and 
face guards and respirators must be used to avoid contact with material 

E posure to this product may have serious adverse health effects. This - 
=hemica1 may interact with other substances. Since the potential uses 
e-e so varied, Baker cannot warn of all of the potential dangers of use 
c teraction with other chemicals or materials. Baker warrants that 
tr ,hemica1 meets the specifications set forth on the label. 

ed for carrying. 

e information in this Material Safety Data Sheet meets the 

nadian WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. This document 

breathing chemical vapors/fumes. 

BAKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD 
THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS 

E R A PARTICULAR PURPOSE. 
The user should recognize that this product can cause severe ~n)ury and 
= en death, especially if improperly handled or the known dangers of use 
2 e not heeded. READ ALL PRECAUTIONARY INFORMATION. As new documented 
general safety information becomes available, Baker will periodically 
revise this Material Safety Data Sheet. 
te: CHEMTREC, CANUTEC, and NATIONAL RESPONSE CENTER emergency telephone 

-.-Jnbers are to be used ONLY in the event of CHEMICAL EMERGENCIES involving 
a spill, leak, fire, exposure, or accident involving chemicals. All - n-emergency questions should be directed to Customer Service 
( -800-JTBAKER) for assistance. 

'OPYRIGHT 1993 J.T.BAKER INC. 
--- 
' TRADEMARKS OF J-TmBAKER INC. 
- -  - -  
Approved by Quality Assurance Department. 

LAST PAGE -- -- 
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I 

- -01 Sodium Phosphate, Monobasic, Dihydrate Page: L 
f ective : 03 /09 /92 Issued: 11/07/93 

T.BAKER I N C . f  222 Red School Lane, Phillipsburg, NJ 08865 

2roduct Name : 
mmon Synonyms: 

3hemical Family: 
Innula: 

1 dnnula Wt.: 
:AS No. : 

, OSH/RTECS No.: 
oduct Use : 

?roduct Codes: 

Sodium Phosphate, Monobasic, Dihydrate 
Sodium Dihydrogen Phosphate, Dihydrate; Sodium Blphosphate, 
Dihydrate 
Inorganic Sodium Compounds 
NaE2P04 2H20 
155.99 
13472-35-0 
WA19 0 0 0 00 
Laboratory Reagent 
3819 5591 

'9 SAF-T-DATA* System 

21 
Lboratory Protective Equipment 

U.S.  Precautionary Labeling 

WARNING 1 
- USES IRRITATION. HARMFUL IF SWALLOWED OR INHALED. 
- old contact with eyes, skinf clothing. Avoid breathing dust. Keep in 
xightly closed container. Use with adequate ventilation. Wash thoroughly 
?+ter handling. 

Continued on Page: 2 
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I -01 Sodium Phosphate, Monobasic, Dihydrate Page: 2 
Issued: 11/07/93 f ective : 03 /09 /92 

International Labeling 

old contact with eyes. After contact with skin, wash immediately with 
,,enty of water, Keep container tightly closed. 

\F-T-DATA+ Storage Color Code: Orange (general storage) 

Boiling Point: N/A Vapor Pressure (mmHg): N/A 

Melting Point: N/A Vapor Density (air=l): N/A 

:;pepif ic Gravity: N/A 
( f l 2 O = l  ) 

Solubility(H20): Appreciable (>lo%) 

Evaporation Rate: :3/A 

% volatiles by volume: 0 
(21OC) 

pH: N/A 

. or Threshold (ppm): N/A Physical State: Solid 

'oefficient Water/Oil Distribution: N/A 

I pearance & Odor: White crystals. Odorless. 

Continued on Page: 3 
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J T  Bakerlnc 
222 Rea Jcnooi Lane 
?hilliosourg NJ (38865 

ash Point (Closed C - 9 ) :  N/A 

Ailtoignition Temperature: N/A 

.,axunable Lmits: Upper - N/A Lower - N/A 
re Extinguishing Media 
Use extinguishing media appropriate for surrounding fire. 

Znecial Fire-Fighting Procedures 
Frrefighters should wear proper protective equipment and self-contained 
breathing apparatus with full facepiece operated in positive pressure 
mode. Move containers from fire area if it can be done without risk. Use 
water to keep fire-exposed containers cool. 

L 

Jnusual Fire & Explosion Hazards 
Closed containers exposed to heat may explode. 

ic 2 Gases Produced 
oxides of phosphorus 

: plosion Data-Sensitivity to Mechanical Impact 
None identified. 

i plosion Data-Sensitivity to Static Discharge 
None identified. 

Threshold Llmit Value (TLV/TWA): Not Established 

5 ort-Term Exposure Llmit (STEL): Not Established 

2ermissible Exposure Limit (PEL): Not Established 

'I xicity of components 

?a1 Rat LD50 for Sodium Phosphate, Monobasic 
t rcinogenicity: NTP: No IARC: No 2 List: No OSHA Reg: No 

8290 mg'kg 

Continued on Page: 4 



'arcinogenicity 
None identif ied.  

.,productive E f f e c t s  
None identif ied.  

f e c t s  of Overexposure 

INHALATION : i r r i t a t i o n  of upper respiratory t r a c t  

S K I N  CONTACT: i r r i t a t i o n ,  prolonged contact may cause dermatitis 

i r r i t a t i o n  L c 
EYE CONTACT: 

SKIN ABSORPTION: none identif ied 

NGESTION: nausea, vomiting, diarrhea, i r r i t a t i o n  and burns to mouth 
and stomach 

CHRONIC EFFECTS: none identif ied 

rarget Organs 
eyes,  skin 

ledical Conditions Generally Aggravated by Exposure 
none identif ied 

:,irnary Routes of Entry 
inhalation, ingestion, skin contact,  eye contact 

5 ergency and F i r s t  Aid Procedures 

INGESTION: 

INHALATION : 

SKIN CONTACT: 

?YE CONTACT: 

CALL A PHYSICIAN. I f  swallowed, i f  conscious, immediately 
induce vomiting. 

I f  inhaled, remove to fresh a i r .  I f  not breathing, g i v e  
a r t i f i c i a l  respiration. I f  breathing i s  d i f f i c u l t ,  qive 
oxygen 

I n  case of contact,  flush skin w i t h  water. 

I n  case of eye contact,  immediately f lush w i t h  plenty of 
water for a t  l e a s t  1 5  minutes. 

Continued on Page: 5 
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SARA/TITLE I11 HAZARD CATEGORIES and LISTS 

Ute: Yes Chronic: Yes Flammability: No Pressure: No Reactivity: No 

' 3xtremely Hazardous Substance: No 
--RCLA Hazardous Substance: No 
RA 313 Toxic Chemicals: No 

TSCA Inventory: Yes 

- ability: Stable - Hazardous Polymerization: Will not 0cctl-r 

:-nditions to Avoid: heat 

1. rpatibles : iron and other heavy metals, strong acids 

: composition Products: oxides of phosphorus 

3teps to be Taken in the Event of a spill or Discharge 
Wear self-contained breathing apparatus and full protective clothing. With 
clean shovel, carefully place material into clean, dry container and 
cover: remove from area. Flush spill area with water. 

- C sposal Procedure 
Dispose in accordance with all applicable federal, state, and local 
environmental regulations. 

ientilation: Use adequate general or local exhaust ventilation to 
keep fume or dust levels as low as possible. 

Lspiratory Protection: None required where adequate ventilation conditions 
exist. If airborne concentration is high, use an 
appropriate respirator or dust mask. 

I 
I Continued on Page: 6 
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-ye/Skin Protection: Safety goggles, uniform, proper gloves are 
recommended. 

;AF-T-DATA* Storage Color Code: Orange (general storage) 

orage Requirements 
Keep container tightly closed. Suitable for any general chemical stqrage 
area. 

IC cic (D.O.T.) - 
- oper Shipping Name: Chemicals, n.0.s. (Non-regulated) 

International ( I . M . O . )  

3per Shipping Name: Chemicals, n.0.s. (Non-regulated) 
Marine Pollutants: No 

3 (I.C.A.0.) 

'roper Shipping Name: Chemicals, n.0.s. (Non-regulated) 

I S. Customs Harmonization Number: 28352200001 

TOTE: When handling liquid products, secondary protective containers must be 
1 3d for carrying. 
- /A = Not Applicable, or not Available; 
TIE = Not Established.- 
Zhe information in this Material Safety Data Sheet meets the 
r quirements of the United States OCCUPATIONAL SAFETY AND HEALTH ACT and 
'~u~ilations promulgated thereunder (29 CFR 1910.1200 et. seq.) and the 
:a win WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. This document 

I 3 material by a person trained in, o r  supervised by d person trained 
-n, chemical handling. The user is responsible for determining the 

L ;ended only as a guide to the appropriate precautionary handl~nq of 

Continued on Page: 7 - 
I 
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- 
i -01 Sodium Phosphate, Monobasic, Dihydrate Page: i 

rective : 03 /09 / 9 2 Issued: 11/07/93 

2recautions and dangers of this chemical for his or her particular 
plication. Depending on usage, protective clothing including eye and 

* ce guards and respz-ators must be used to avoid contact with material 
31: breathing chemical vapors/fumes. 
Ixposure to this product may have serious adverse health effects. This 
emical may interact with other substances. Since the potential uses 

-,e so varied, Baker cannot warn of all of the potential dangers of use 
Jr interaction with other chemicals or materials. Baker warrants that 
- e chemical meets the specifications set forth on the label. 
- XER DISCLAIMS ANY OTRER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD 
ZO THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITRESS 
-OR A PARTICULAR PURPOSE. 
’ e user should recognize that this product can Cause severe inlury and 

3re not heeded. READ Au PRECAUTIONARY INFORMATION. As new documented 
neral safety information becomes available, Baker will periodically 
vise  this Material Safety Data Sheet. 

death, especially if mproperly handled or the known dangers of use 

c 

Iote: CHEMTREC, CANUTEC, and NATIONAL RESPONSE CENTER emergency telephone 
- Fbers are to be used ONLY in the event of CHEMICAL EMERGENCIES involving 

IC 2mergency questions should be directed to Customer Service 
\1-800-JTBAKER) for assistance. 

1 PYRIGHT 1993 J.T.BAKER INC. 
TRADEMARKS OF J.T.BAKER INC. 

11, leak, fire, exposure, or accident involving chemicals. All 

- -  

- -  - -  
1 proved by Quality Assurance Department. 

-- LAST PAGE -- 
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J T  6akerlnc 
222 Red Scnooi Lane 
7WlosDurg NJ 08865 

T.BAKER INC., 222 Red School Lane, Phillipsburg, NJ 08865 

Jroduct Name : 
imon Synonyms : 

:hemica1 Family: 
rmula: 

:AS No. : 
x m u l a  Wt. : 

3SH/RTECS No.: 
oduct Use : 

Jroduct Codes : 

sodium Phosphate, Monobasic, Monohydrate 
Sodium Dihydrogen Phosphate, Monohydrate: Sodium 
Brphosphate, Monohydrate 
Inorganic Sodium Compounds 
NaE2P04 H20 
137.99 

WA19 00 0 0 0 
Laboratory Reagent 
3820,3818,3821,3815,4011 

10049-21-5 

I1 l l o I l 1  1121 
-Uboratory Pkotective Equipment 

U.S. Precautionarv Labelina 
~ ~ 

WARNING 1 
I ‘JSES IRRITATION. HARMFUL IF SWALLOWED OR INHALED. 
‘ Did contact with eyes, skin, clothing. Avoid breathing dust. Keep in 
Tightly closed container. Use with adequate ventilation. Wash thoroughly 
3fter handling. 

Continued on Page: 2 

... 
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International Labeling 

oid contact with eyes. After contact with skin, wash immediately with 
,,enty of water. Keep container tightly closed. 

.F-T-DATA* Storage Color code: Orange (general Storage) 

soiling Point: N/A Vapor Pressure (mmHg): N/A 

lelting Point: N/A Vapor Density (air=l): N/A 

Specific Gravity: 2.04 
( H 2 0 = 1 )  

3olubility(HZO): Appreciable (>lo%) 

?H: N/A 

- or Threshold (ppm): N/A 

'oefficient Water/Oil Distribution: N/A 

Evaporation Rate: N/A 

% Volatiles by Volume: 0 
( 2 1 O C )  

- pearance & Odor: White crystals. odorless. 

Physical State: Solid 

Continued on Page: 3 



1-888- J TBClKER -> Baker F6C TS Page 026 

i -03 Sodium Phosphate, Monobasic, Monohydrate Page: 3 
iactlve: 03/09/92 Issued: 11/07/93 

ash Point (Closed Cup): N/A 

iutoignition Temperature: N/A 

,ammable Limits: Upper - N/A Lower - N/A 

re Extinguishing Media 
, Use extinguishing media appropriate for surrounding fire. 

:necial Fire-Fighting Procedures 
Firefighters should wear proper protective equipment and self-contained 
breathing apparatus with full facepiece operated in positive pressure 
mode. Move containers from fire area if it can be done without risk. Use 
water to keep fire-exposed containers cool. 

L c 

Jnusual Fire 6 Explosion Hazards 
Closed containers exposed to heat may explode. 

:L - Gases Produced 
oxides of phosphorus 

: plosion Data-Sensitivity to Mechanical Impact 
None identified. 

1 plosion Data-Sensitivity to Static Discharge 
None identified. 

?hreshold Llmit Valua (TLV/TWA): Not Established 

- ort-Term Exposure Limit (STEL): Not Established 

'ermissible Exposure Llmit (PEL):  Not Established 

* - xicity of components 
Yal Rat LDS0 for Sodium Phosphate, Monobasic 
- rcinogenicity: N T P :  No IARC: No Z List: No OSHA Reg: No 

8290 mg/kg 

Continued on Page: 4 



karcinogenicity 
None i d e n t i f i e d .  

BDroductive E f f e c t s  
None i d e n t i f i e d .  

I f e c t s  of Overexposure 

INHALATION : i r r i t a t i o n  of upper respiratory t r a c t  

SKIN CONTACT: i r r i t a t i o n ,  prolonged contact may cause dermatitis 

EYE CONTACT: r r r i t a t i o n  

SKIN ABSORPTION: none identif ied 
- 

‘NGESTION: nausea, vomiting, diarrhea, i r r i t a t i o n  and burns t o  mouth 
and stomach 

CHRONIC EFFECTS: none identif ied 

Target Organs 
eyes, skin 

‘tedical Conditions Generally Aggravated by Exposure 
none i d e n t i f i e d  

E imary Routes of Entry 
inhalation, ingestion, skin contact,  eye contact 

E ergency and First Aid Procedures 

INGESTION : 

INHALATION: 

SKIN CONTACT: 

EYE CONTACT: 

CALL A PHYSICIAN. I f  swallowed, i f  conscious, immediately 
induce vomiting. 

I f  inhaled, remove t o  fresh a i r .  I f  not breathing, give 
a r t i f i c i a l  respiration. If breathing i s  d i f f i c u l t ,  give  
oxygen 

I n  case of contact,  f l u s h  skin w i t h  water. 

I n  case of eye contact,  immediately f l u s h  w i t h  plenty o f  
water for a t  l e a s t  1 5  minutes. 

Continued on Page: 5 
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SARA/TITLE I11 HAZARD CATEGORIES and LISTS 

,ite: Yes Chronic: Yes Flammability: No Pressure: No Reactivity: No I 

Ixtremely Hazardous Substance: No 
: -RCLA Hazardous Substance: No 
i RA 313 Toxic Chemicals: No 
TSCA Inventory: Yes 

2 abilAty: Stable - Hazardous Polymerization: Will not occm 

3-nditions to Avoid: moisture, heat 

1. datibles: iron and other heavy metals, strong acids 

1 composition Products: oxides of phosphorus 

steps to be Taken in the Event of a Spill or Discharge 
Wear self-contained breathing apparatus and full protective clothinq. With 
clean shovel, carefully place material into clean, dry container and 
cover; remove from area. Flush s p i l l  area with water. 

Dispose in accordance with all applicable federal, state, and local 
environmental regulations. 

- sposal Procedure 

Tentilation : Use adequate general or local exhaust ventilation to 
keep fume or du8t levels as l o w  a8 posarble. 

Laniratory Protection: None required where adequate ventilation conditions 
exist. If airborne concentration is high, use an 
appropriate respirator or dust mask. 

Continued on Page: 6 
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- -  J -03 Sodium Phosphate, Monobasic, Monohydrate eaqe: 6 
f ect ive : 0 3 /09 / 9 2 Issued: 1 1 ,  07, '93 

:ye/Skin Protection: Safety goggles, uniform, proper gloves are 
recommended. 

3AF-T-DATA* Storage Color code: Orange (general storage) 

oraqe Requirements 
Keep container tightly closed. Suitable for any general chemical storaye 
area . 

L - lecial Precautions 
Material is hygroscopic. 

- mestic I D . 0 . T . )  

?-oper Shipping Name: Chemicals, n.0.s. (Non-regulated) 

lzternational (I.M.O.) 

oper Shipping Name: Chemicals, n.0.s. (Non-regulated) 
Marine Pollutants: No 

' R (I.C.A.O.) 

"roper Shipping Namur Chemicals, n.0.s. (Non-regulated) 

- S. Customs Harmonization Number: 28352200001 

IOTE: When handling liquid products, secondary protective containers must be 
J e t d  f o r  carrying. 
- /A = Not Applicable, or not Available: 

Tl- nformation i n  this Material Safety Data Sheet meets the 
r ~ e m e n t s  of the United States OCCUPATIONAL SAFETY AND HEALTH ACT and 
L gulations promulgated thereunder ( 2 9  CFR 1910.11OU et. saq.1 and the 
3anadian WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. T h u  document 

E = Not Established.- 

Continued on Page: 7 ' 
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A -03 Sodium Phosphate, Monobasic, Monohydrate Paqe: 7 
, iective: 03/09/92 Issued: 11,'07/93 

s intended only as a guide to the appropriate precautionary handling of 
-e material by a person trained in, or supervised by a person trained 
, chemical handling. The user is responsible for determining the 

&ecautions and dangers of this chemical for his or her particular 
Dplication. Depending on usage, protective clothing including eye and 
ce guards and respirators must be used to avoid contact with material 

xposure to this product may have serious adverse health effects. This 
'emical may interact with other substances. Since the potential uses 
e so varied, Baker cannot warn of all of the potential dangers of use 
r interaction with other chemicals or materials. Baker warrants that 
he chemical meets the specifications set forth on the label.  
XER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD 

- THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS 
OR A PARTICULAR PURPOSE. 

breathing chemical vapors/fumes. 

B user should recognize that this product can cause severe inlury and 
en death, especially if uaproperly handled or the known dangers of use - 

re not heeded. READ ALL PRECAUTIONARY INFORMATION. As new documented 
anera1 safety information becomes available, Baker will periodically 

Y CHEMTREC, CANUTEC, and NATIONAL RESPONSE CENTER emergency telephone 
umbers are to be used ONLY in the event of CBEMICAL EMERGENCIES involving 

1-800-JTBAKER) for assistance. 

this Material Safety Data Sheet. 

spill, leak, fire, exposure, or accident involving chemicals. All 
' n-emergency questions should be directed to Customer Service 

-- 
PYRIGHT 1993 JoTeBAKER INC. 
TRADEMARKS OF J.T.BAKER INC. 

proved by Quality Assurance Department. 
, -- -- 

-- LAST PAGE -- 
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I T.BAKER INC., 222 Red School Lane, Phillipsburg, NJ 08865 

Product Name: 
I muon Synonyms: 
Lemical Family : 

Formula: - )mula Wt. : 
NIOSH/RTECS No.: 
Product Use: 
i oduct Codes: 

rS NO.: 

Potassium Fluoride, Anhydrous 
N/A 
Potassium Compounds 
KF 
58.10 

TT07 00000 
Laboratory Reagent 
5243,3123 

7789-23-3 

r boratory Protective Equipment 

U.S.  Precautionary Labeling 

POISON! DANGER! 
M Y  BE FATAL IF SWALLOWED OR INBALED. 
Do not get in eyes, on skin, on clothing. Do not breathe dust. Keep in 
t g h t l y  closed container. Use with adequate ventilation. Wash thoroughly 
ter handling. 

I 1-20 

Contrnued on Page: 2 
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International Labeling 

old contact with eyes. After contact with skin, wash immediately with 
= .,enty of water. Keep container tightly closed. 

F-T-DATA* Storage Color Code: Blue (health) 

2omponent CAS NO. Weight '3 OSHAIPEL ACGIH/TLV 
. tassium Fluoride, Anhydrous 7789-23-3 90-100 N/E N/E 

a i n g  Point: 15OS0C (2741OF) - 
(at 760 mm Hg) 

Helting Point: 86OOC (1580'F) 
(at 760 mm Hg) 

Sgecific Gravity: 2.48 
( H20=l ) 

Solubility(H20): Appreciable (>lo%) 

pH: N/A 

C or Threshold (ppm): N/A 

Zoefficient Water/Oil Distribution: N/A 

- pearance & Odor: White powder or solid. 

Vapor Pressure (mmHg): N/A 

Vapor Density (air=l): 2.0 

Evaporation Rate: N/A 

% Volatiles by Volume: 0 
(21OC) 

Physical State: Solid 

Continued on Page: 3 



Potassium Fluoride, Anhydrous Paqe:  3 
Issued: 11, 18/93 

ash Point (Closed Ccp): N/A 

iutoiqnition Temperature: N/A 

ammable Limits: Upper - N/A Lower - N/A 
- -  re Extinguishing Media 

Use extingurshing media appropriate for surrounding fire. 

3Decial Fire-Fighting Procedures 
Firefighters should wear proper protective equipment and self-contained 
breathing apparatus with full facepiece operated in positive pressure 
mode. 

usual Fire & Explosion Hazards L 

None identified. 
1 - Gases Produced 

ydrogen fluoride -0 
4 plosion Data-Sensitivity to Mechanical Impact 

None identified. 

I-plosion - Data-Sensitivity to Static Discharge 
None identified. 

rdroi 

i reshold Limit Value (TLV/TWA): 2.5 mg/m3 

Short-Term Exposure Llmit ( S T E L ) :  Not Established 

E rmissible Exposure Llmit (PEL): 2.5 mg/m3 

T xicity of components 

JLal Rat LDS0 for Potassium Fluoride, Anhydrous 
I traperitoneal R a t  LDS0 for Potassium Fluoride, Anh 

2 4 5  myikq 
5 64 mgikq 

:-rcinogenicity: NTP: No IARC: No Z List: N o  OSHA Reg: No 

Continued on Page: 4 
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tJb/LJ/Yq 1 I' I Jb Jb 1 - B e  J TBClKER -> BakerFClClS Page 034 
J.T Baker Inc. 
222 Red School Lane 
Phillipsburg NJ 08865 
L c H o u r  Emaamcv ldconOne w d  85Y 2 15 I 
NdllOlld4 ficswor <etiIM SW-414 RSUL 

I -04 Potassium Fluoride,  Anhydrous Paqe: 4 a ctive: 03/09/92 Issued: 11/18/93 

larcinogenicity 
None identified. 

-productive Effects 
None identified. 

fects of Overexposure 

INHALATION: ulceration of mucous membranes, excessive inhalation is 
irritating, may cause respiratory system damage, and may 
be fatal 

SKIN CONTACT: irritation 

EYE CONTACT: irritation 
- 

KIN ABSORPTION: none identified 

0 INGESTION: headache, nausea, vomiting, dizziness, gastrointestinal 
irritation 

CHRONIC EFFECTS: none identified 

rget Organs 
eyes, skin, respiratory system, central nervous system, kldncys 

1 dical Conditions Generally Aggravated by Exposure 
none identified 

lmary Routes of Entry 
inhalation, ingestion, eye contact, s k m  contact 

:lt-ergency and First Aid Procedures 

induce vomiting. 
INGESTION: CALX, A PHYSICIAN. If swallowed, if conscious, immediately 

INHALATION: If inhaled, remove to fresh air. If not breathing, give 
artificial respiration. If breathing 1s difficult, g i v e  
oxygen. 

SKIN CONTACT: In case of contact, flush skin wrth water. 

Continued on Page: 5 
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- 

Paqe 835 

EYE CONTACT: In case of eye contact, immediately flush with plenty of 
water for at least 15 minutes. 

SARA/TITLE I11 HAZARD CATEGORIES and LISTS 

*Ute: Yes Chronic: Yes Flammability: No Pressure: No Reactivity: No 
I 

Zxtremely Hazardous Substance: No 
'FRCIA Hazardous Substance: No 

, J U  313 Toxic Chemicals: No 
- L A  Inventory : Yes 

l -d lity: Stable Hazardous Polymerization: Will not occur 

- itions to Avoid: moisture 

lcompatibles : strong acids, strong bases, water 

' '-composition Products: hydrogen fluoride 

Steps to be Taken in the Event of a Spill or Discharge 
I Wear self-contained breathing apparatus and full protective clothing. dith 

clean shovel, carefully place material Lnto clean, dry container and 
I cover; remove from area. Flush spill area with water. 

sposal Procedure 
~ 

Dispose in accordance with all applicable federal, state, and local 

I dntilation: Use adequate general or local exhaust ventilation to 
keep fume or dust levels as low as possible. 

I Continued on Page: 6 
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Potassium Fluoride, Anhydrous Page: 6 
act;::: 03/09/92 Issued: 11/18/93 

Xespiratory Protection: A respirator with dust/mist filter is recommended. If 
airborne concentration exceeds TLV, a self-contained 
breathing apparatus is advised. 

Eye/Skin Protection: Safety goggles, uniform, apron, rubber gloves are 
recommended. 

SAF-T-DATA* Storage Color Code: Blue (health) 

oraqe Requirements - 
Keep container tightly closed. Store in secure poison area. 

I: lmestic (D.O.T. ) 

7 oper Shipping Name: Potassium fluoride 

rJN/NA: UN1812 
Iabels: KEEP AWAY FROM FOOD 

t zard Class:  6.1 

gulatory References: 49CFR 172.101 

International ( I . M . O . )  

oper Shipping Name: Potassium fluoride 
Hazard Class: 6 . 1  
F N :  UN1812 Marine Pollutants: No 
I bels: KEEP AWAY FROM FOOD 
E.,gulatory References: 49CFR PART 176: IMDG Code 

R (I.C.A.O.) 

Proper Shipping Name: Potassium fluoride 
Z'?zard Class : 6.1 

Ldbels: KEEP AWAY FROM FOOD 
I :  UN1812 

Packaging Group: I11 

I.M.O. Page: 6211 
Packaging Group: I11 

Packaging Group: 1x1 

iz 'atory References: 49CFR PART 175; ICAO=== We believe the transp-rtation 
data and references contained herein to be factual and 
the opinion of qualified experts. The data 1s meant as 
a guide to the overall classification of the product 

Continued on Page: 7 
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J T  Bakerlnc 
222 Rea School Lane 
~htlliosburg NJ 08865 

Potassium Fluoride, Anhydrous Paqe 
Issued: 11/18/93 

and is not package size specific, nor should it be 
taken as a warranty or representation for which the 
company assumes legal responsibility.=== The 
information is offered solely for your consideration, 
investigation, and verification. Any use of the 
information must be determined by the user to be in 
accordance with applicable Federal, State, and Local 
laws and regulations. See shipper requirements 49CFR 
171.2, Certification 172.204, and employee training 49 
CFR 1 7 3 4 b ) .  

S .  Customs Harmonization Number: 28261900007 

'ATE: When handling liquid products, secondary protective containers must be 

# = ' ~ ~ t C ~ ~ ~ ~ ~ ~ h e d .  - = Not Applicable, or not Available; 

e information in this Material Safety Data Sheet meets the 
quirements of the United States OCCUPATIONAL SAFETY AND HEALTH ACT and 

-egulations promulgated thereunder (29 CFR 1910.1200 et. seq.) and the 
'-nadian WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. This document 

intended only as a guide to the appropriate precautionary handling of 
ne material by a person trained in, or supervised by a person trairled 
-n, chemical handling. The user is responsible for determining the 
I ocautions and dangers of this chemical for his or her particular 
i-plication. Depending on usage, protective clothing including eye and 
-ace guards and respirators must be used to avoid contact with material 
:- breathing chemical vapors/fumes. 
1 posure to this product may have serious adrerse health effects. This 
memica1 may interact with other: substances. Since the potential uses 
ire so varied, Baker cannot warn of all of the potential dangers of use 
I interaction with other chemicals or materials. Baker warrants that 
. - a  chemical meets the specifications set forth on the label. 
3AKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD 
1 THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS 

'he user should recognize that this product can cause severe in)ury and 
:wen death, especially if mproperly handled or the known dangers of use 
1 3 not heeded. READ ALL PRECAUTIONARY INFORMATION. As new documented 
3-neral safety information becomes available, Baker will periodically 
TC 5 this Material Safety Data Sheet. 

I spill, leak, fire, exposure, or accident involving chemicals. All 

- 3 A PARTICULAR PURPOSE. 

CHEMTREC, CANUTEC, and NATIONAL RESPONSE CENTER emergency telephone 
are to be used ONLY in the event of CHEMICAL EMERGENCIES lnvolvrnq 

Continued on Page: 8 
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J T  Bakerlnc 
222 Red School Lane 

Potassium Fluoride, Anhydrous Page: a @tl:t: 03/09/92 Issued: 11/18/93 

on-emergency questions should be directed to Customer Service 
’-800-JTBAKER) for assistance. 

uPYRIGHT 1993 J.T.BAKER INC. 
TRADEMARKS OF J.T.BAKER INC. 

- 

- - 
&proved by Quality Assurance Department. 

-- LAST PAGE -- 
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J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
H A T E R I A L  S A F E T Y  D A T A  S H E E T  

24-HOUR EMERGENCY TELfPHONE -- (908) 859-2151 
CHEMTREC 8 (8001 424-9300 -- NATIONAL RESPONSE CENTER I) (8001 424-8802 

H4065 -06 
EFFECTIVE: 03/19/92 

HYDROGEN PEROXIDE, 30% PAGE: 1 
ISSUED: 03/28/92 

- 0  ATAS SYST 
H LTH - 2 MODERATE 
kHABIU’IY - 0 NONE 
REACTIVIN - 3 SEVERE COXIDXZER) 
CONTACT - 4 EXTREME (CORROSIVE) 

U O R A T O R Y  P ROTFPTT Vc FOUIPMFWI 

’ a GOGGLES a SHIELDS LAB CUAT & APRON: VENT HOOD; PROPER GLOVES 

I Y-s- PmAnI-  
DANGER 

I CAUSES BURNS. HARMFUL IF SWALLOWED OR INHALO. MAY CAUSE EYE INJURY. EFFECTS 
I MAY BE DELAYED. STRONG OXIDIZER. CONTACT WITH COMBUSTIBLE MATERIALS, FLAMMABLE 
I MATERSALS, OR POWDERED UETALS CAN CAUSE FIRE OR EXPLOSION. 
I KEEP FROh CONTACT WITH CLOTHING AND OTHER COMBUSTIBLE HATERfALS. DO NOT STORE NEAR COMBUSTIBLE MATERIALS. DO NOT GET IN EYES, ON SKIN, ON CLOTHING. AVOID 

CUNTAHINATION FROH ANY SOURCE, METALS, DUST, AND ORGANIC HATERIALS THAT HAY 
CAUSE RAPID DECOMPOSITION, GENERATXOH OF LARGE OUANTITXES Of OXYGEN GAS AND 
HIGH PRESSURE. DRYING OF PRODUCT ON CLOTHIN6 CR COMBUSTIBLE MATERIALS MAY 
CAUSE FIRE. IN CASE OF FIRE, USE WATER ONLY. FLUSH SPILLS OR LEAKS AWAY BY 
FL003INO WITH WATER APPLIED QUICKLY TO ENTIRE SPILL OR LEAK. 

CONTINUED ON PAOE: 2 



1.T BAKER INC. 222 RED SCHOOL LANE,  PHILLIPSBURQ, HJ 08865 
H A T E R I A L  S A F E T Y  D A T A  S H E E T  

24-HOUR EMERGENCY TELEPHONE -- ( 9 0 8 )  859-2151 - CHEMTREC 8 (8001 424-9300 0- NATIONAL RESPONSE CENTER C8001 424-8802 

H4065 -06  
EFFECTIVE: 03/19/92 

HYDROGEN PEROXIDE, 30X 
ISSUED : 

PAGE: 2 
03/28/92 

% ~ P E R O X T D E  
YATER 

SOILING POINTI 106 C (222 F) 

0 IlELTINB POINT* -26 C (-18 F) 

SPECIFIC G R A V I N t  I. LI 

(AT 7 6 0  flH H 6 )  

CAT 760  )4M HG) 

(H20-1) 

VAPOR PRESSURE (II”O1: 23.3 
(20 C) 

VAPOR DENSZN C A I R = l ) :  N/A 

EVAPORATION RATE: > l  
(BUTYL ACETATE = 1) 

SOLUBILINCHLU): COMPLETE (1OOX) X VOLATILES BY VOLUME: 100 
(21 C) 

P H I  3.3 (30% SOLUTION) 

ODCR THRESHOLD (P.P.H.):  N/A PHYSICAL STATE: L I Q U I D  

COEFFICIENT WATER/OIL DISTRIBWION: N/A 

APPEARANCE 8 ODOR: CLEAR, COLORLESS L I O U I D .  PUNGENT ODOR. 

CONTINUED ON PAGE: 3 



J.T.BAKER INC. 222 RED scnaoL LANE, PHILLIPSBURG, NJ oaabs. 
M A T E R I A L  S A F E T Y  D A T A  S H E E T  

24-HOUR EHEROENCY TELEPHONE -- (9081 859-2151 
CHEMTREC t ( 8 0 0 )  424-9300 -- NATIONAL RESPONSE CEHTER t ( 8 0 0 )  424-6802 

H4065 -06 HYDRUGEN PEROXIDE, 30% PAGE: 3 
EFFECTXVE: a3/19/9z ISSUED; 03/28/92 

FLASH POINT (CLOSED CUP)a N/A MFPA 704H RATING: 2-0-1 O X Y  

AUTOIGHITIOH TEIIPERATURE: H/A L 

FLAWABLE LIMITS: UPPER N/A LOWER - H/A 

PER PROTECTIVE EOUIPMENT AND SELF-CONTAINED 
BREATHSHG APPARATUS YXTH FULL FACEPIECE OPERATED IN POSITXVE PRESSURE 
MODE. HOVE CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. USE 
UATER TO KEEP FIRE-EXPOSED CONTAXNERS COOL. 

41 FfPF & 
S RON8 OX AC-W TH COMBUSTIBLE HATERIALS, FLAMABLE MATERIALS, - 7 P O Y D E R g w  FSRE OR EXPLOSION. 

THRESHOLD LIMIT VALUE (TLV/TWA)r 1 . 4  WWM3 (1 PPIo 

SHORT-TERH EXPOSURE LIMIT (STEL);  NOT ESTABLISHED 

PERMISSIBLE EXPOSURE LIMIT (PEL):  1 . 4  blOICI3 (1 PPCI) 

v 
INTRAPERITONEAL nouE LDSO FOR WATER 
ORAL RAT LOSO FOR HYDROGEN PEROXIDE 

CONTINUED ON PAGE: 4 



J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, HJ 08865 

24-HOUR EMERGENCY TELEPHONE -- (908)  859-2151 
CHEHTREC # ( 8 0 0 )  424-9300 -- NATIONAL RESPONSE CENTER t (8001 424-8802 

 ATER RIAL S A F E T Y  D A T A  S H E E T  

H4065 -06 HYDROGEN PEROXIDE, 30% 
EFFECTIVE: 03/19/92 ISSUED : 

PAGE: 4 
03/28/92 

-E 
INHALATION: SEVERE IRRITATION OF RESPIRATORY SYSTEn 

SIIN CONTACT: SEVERE IRRITATION OR BURNS 
EYE CONTACT: SEVERE IRRITATION OR BURNS, PROLONGED CONTACT HAY CAUSE 

SEVERE EYE - DAHA6EI BLINDNESS 
SIIN ABSORPTION: NONE IDENTIFIED 
INGESTION: IRRITATION OF ESOPHAGUS & BLEEDING STOMACH ULCER3 0 CHRONIC EFFECTS: NONE IDENTIFIED 

V N r  HUCOUS HEHBRANES, RESPIRATORY SYSTM 

VATFll BY F Y P O S W  

PRYWARV ROUTES OF E H T q  
EYE CONTACi, SKIN ONTACT, INHALATION, INGESTION 

AND FIRST AID PRO- 
INGESTION: CALL A PHYSICIAN. IF SWALLOWED, DO NOT INDUCE VOMITIHG. IF 

CONSCIOUS, GIVE LARGE AMOUNTS OF YATER. 
INHALATION: IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE 

ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, GIVE 
OXYGEN. 

CONTINUED ON PAGE: 5 

L 
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J.T BAKER INC. 222 RED SCHOUL LANE, PHILLIPSBURG, HJ 08865 
M A T E R I A L  S A F E T Y  D A T A  S H E E T  

24-HOUR EMERGENCY TELEPHONE -- ( 9 0 8 )  859-21fl 
CHEHTREC t moo)  424-9300 -- HATSONAL RESPONSE CENTER e m o a )  4 t4 -8802  

H4065 -06 HYDROGEN PEROXIDE, 30% 
EFFECTSVE: 0 3 m m  

PAGE: 5 
W 2 8 f  92 

SKIN CONTACT: IN CASE OF CgNTACT, IMMEDIATELY FLUSH SKIN WITH PLENTY OF 
YATER FOR AT LEAST 15 MINUTES WHILE RENOVINO CONTAMINATED 
CLOTHINB AND SHOES. UASH CLOTHINB BEFORE RE-USE. 

N E  CUNTACT: I H  CASE OF PIE COHTACT, WMEDXATELY FLUSH YSTH PLENTY UF 
WATER FOR AT LEAST lf HXNUTES. 

CONTINUED ON PAGE: 6 



J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, HJ 01865 

24-HOUR EMERGENCY TELEPHONE -- (9083 859-2151 
CHEHTREC $ (8003 424-9300 -- NATIONAL RESPONSE CENTER 8 C800) 424-8802 

  ATE RIAL S A F E T Y  D A T A  S H E E T  

H4065 -06 
EFFECTIVE: 03/19/92 

HYDROGEN PEROXIDE, 30X PAGE: 6 
ISSUED: 03/28/92 

T OSAL PROC 
-DISPOSE Si%'bRDANCE YITH ALL APPLICABLE FEDERAL, STATE ,  AND LOCAL 

ENVIRONMENTAL REGULATIONS. 

VENTILATION: USE GENERAL OR LOCAL EXHAUST VEHTILATION TO MEET TLV 
REPUIREHENTS. 

SAF-T-DATA# STORAGE COLOR CODE: YELLOW (REACTIVE) 

IGHTLY CLOSED. STORE SEPARATELY AND AUAY FROU FLAMMABLE 
AND COMBUSTIBLE MATERIALS. KEEP CONTAINERS OUT OF SUN AND AWAY FROM HEAT. 
CONTAINERS SHOULD BE COVERED AND VENTED. - 

PROPER SHIPPING N M E :  HYDROGEN PEROXIDE, AQUEOUS SOLUTION (WITH NOT LESS THAN 

UN/NA: UN2014 PACKAGING GROUP* I1  
LABELS: OXIDIZER, CORROSIVE 

2DX TO 40% HYDROGEN PEROXIDE) 
HAZARD CLASS: 5-10 8 

CONTINUED ON PAGE: 7 
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J.T.BAKER INC. 222 RED SCHOOL LANEo PHILLIPSBURG, HJ 08865 

24-HOUR EMERGENCY TELEPHONE -- (908) 859-2151 
CHEMTREC 8 ( 8 0 0 )  424-9300 -- NATIONAL RESPONSE CENTER I ( 8 0 0 )  424-8802 

M A T E R I A L  S A F E T Y  D A T A  S H E E T  

e 
H4065 -06  HYDROGEN PEROXIDE, 30% 
EFFECTSVE: 03/19/92 f SSUED : 

PAGE: 7 
03/28/92 

PROPER SHIPPING NAME: HYDROGEN PEROXIDE, AOUEOUS SOLUTIONSO 20% TO 60X 

HAZARD CLASS: 5.1,  a 1.n.o. PAGE: 5151 
UN: UN2014 MARINE POLLUTANTS: NO PAO(AG1NO GROUP: I1 
LA%El.S: OXIDIZING ABEWT, CORROSIVE 
REGULATORY REFERENCES: 49CFR 172.102; PART 176; In0 

HYDROBEH PEROXIDE (STABILIZED AS NECESSARY) 

w 

w m n  CLASS: 5.1,  8 - L 

UNX UNZOM PACKAOIHB OROUPr XI 

PROPER SHIPPINO NAME: HYDROBEN PEROXIDE0 AQUEOUS SOLUTION (UITH NOT LESS THAN 
2OX TO 40% HYDROGEN PEROXIDE) 

LABEL 
REOUL 

,S t OXIDIZER, 
,ATORY REFERE 

CORRO 
NCES 1 

ISIVE 
49CFR 172.101; 173.61 PART lffz ICAO/IATA=== YE BELIEVE 
THE TRANSPORTATION DATA AND REFERENCES CONTAINED HEREIN 
TO BE FACTUAL AND THE QPSNIOH OF QUALXFSED EXPERTS. THE 
DATA IS MEANT AS A GUIDE TO THE OVERALL CLASSIFICATION 
SHOULD IT BE TAKEN AS A WARRANTY OR REPRESENTATION FOR 
WHICH THE COMPANY ASSUMES LEGAL RESPONSIBILITY.==- THE 
INVESTIGATIONo AND VERIFICATION. ANY USE OF THE 
INFORHATION MUST BE DETERHINED BY THE USER TO BE IN 
LAWS AND REGULATIONS. SEE SHIPPER REOUIREHENTS 49CFR 
172.3 AND UPLOYEE TRAINING 49CFR 173.1. 

OF THE PRODUCT AND IS NOT PACKAGE SIZE SPECIFIC, NOR 

INFORHATION IS OFFERED SOLELY FOR YOUR CONSIDERATION, 

ACCORDANCE WITH APPLICABLE FEDERAL, STATE, AND LOCAL 

U.S. CUSTOMS HARMONIZATION NUMBER: 28470000003 

N/A - NOT APPLICABLE OR NOT AVAILABLE 
N/E = MOT ESTABLISHED 

0 

;;; INFORMATION IN THIS MATERIAL SAFEN DATA SHEET MEETS THE 
REOUIREHENTS OF THE UHITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT AND 
REGULATIONS PROMULGATED THEREUNDER ( 2 9  CFR 1910.1200 ET. SEO.) AN0 THE 
CANAOXAN WORKPLACE HAZARDOUS MATERIALS 1NFORllATION SYSTEH. THIS DOCUMENT 
I S  INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY HANDLINB OF 

CONTINUED ON PAGE: 8 



J.T BAKER SHC. 222 RED SCHOOL LAME, PHILLXPSEURG, HJ 08865 
M A T E R I A L  S A F E T Y  D A T A  S H E E T  

Z+WUR EMERGENCY TELEPHONE -- (9081 859-2151 
CHEMTREC 8 a o o )  4 2 ~ 3 0 0  -- NATIONAL RESPONSE CENTER 8 ( 8 0 0 )  424-aaaz 

@ H4065 -06  HYDROGEN PEROXIDE, SO% 
EFFECTIVE: 03/19/92 

PAGE 8 
ISSUED. 03/28/92 

THE MATERIAL BY A PERSON TRAINED I N ,  OR SUPERVISED BY A PERSON TRAINED 
IN.  CHEMICAL HANDLINB. THE USER I S  RESPONSIBLE FOR DETERMININB THE 
PRECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PARTICULAR 
APPLICATION. DEPENDIHB ON USAGE, PROTECTIVE CLOTHINB INCLUDING N E  AND 
FACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT YITH HATERIAL 
OR BREATHINB CHEMICAL VAPORS/FUMES. 
EXPOSURE TO THIS PRODUCT HAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS 
CHEHICAL MAY INTERACT WITH OTHER SUESTAMCES. SINCE THE POTENTIAL USES 
ARE SO VARIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS 0 USE 
OR IHTERACTION WITH OTHER CHEHICALS OR MATERIALS. 
THE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL. 
BAKER DISCLAIMS ANY OTHER WARRAMTIES, EXWESSED OR XMPLIEO WITH REBARD 
TO THE PRODUCT SUPPLIED HEREUNDER, ITS HERCHANTABILITY OR ITS FITNESS 
FOR A PARTICULAR PURPOSE. 
THE USER SHOULD RECOGNIZE THAT THIS PRODUCT CAW CAUSE SEVERE THJURY AND 
EVEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE K N O W  DANGERS OF USE 
ARE NOT HEEDED. READ ALL PRECAUTIUNARY INFORHATION. AS NEW DOCUMENTED 
GENERAL SAFETY INFORMATION BECONES AVAILABLE, BAKER WILL PERIODICALLY 
REVISE THIS MATERIAL S A F E N  DATA SHE=. 

NUMBERS ARE TO BE USED ONLY I K T H E  EVENT OF CHWICAL EHERGEWCXES INVOLVINB 
A SPILL ,  LEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVIN6 CHEnICALS. ALL 
NON-EMEROENCY OUESTIONS SHOULD BE DIRECTED TO CUSTOMER SERVICE 
(1-600-JTBAKERI FOR ASSISTANCE. 

OPYRIGHI 1992 J.T.BAKER INC. @ f1:RADEIIARKS OF J.T.BAXER INC. 

BAKER WARRANTS ! HAT 

L 
NOTE: CHEMTREC, CANUTEC, AND NATIONAL. RESPONSE CENTER EHERGENCY TELEPHONE 

-e- 
r 

I APPROVED BY Q U A L I N  ASSURANCE DEPARTHENT. 

-- LAST PAGE -- 



CL(EMT2EC CPERGEidCY VUMaER: 300-424-33CO 
h3'JRS: 2 4  nRS  I: O A Y  

4EHICAL NAMEm...: HY9ROGEN PEROXICE SOLUTION,  50% 
'2AOC NAPE.....m.: HYOSOGEN OIOXIOE 
-4EMICAL F A V I L Y . 0 :  PEPOXIDE 

J ~ M U L A o o o o ~ o o m m o :  H232 

"OLECLILAR WEIGdTo: 3 4 0 0 2  

YDROGEN PEROXIOE a 

7 72 2-8 4-1 
L 

50% 

7 732- 13-5 50% 

3 HAZARDS I 3 E N T I F  I CATION 

4ERCENCY O V E 9 V I  SW 
STROFIG O X  I O I Z E S .  
LABORATORY  TESTS INGICATE i4ATERLAL Y A Y  3E CARCINOGENIC. 
CAUSES BURNS. 
CAN 6 E  TOXIC 3 Y  IMGESTI3No 
HARMFUL IF INHALED. 
P A Y  COYTAIY S A S  UNOER PQESSURE. 
CONTAMINATION YAY RESULT IN DANGEROUS P2ESSUREm 

C L E A R ?  COLORLESS L I O U I D  WITH SHARP ODOR 
A P P EAR ArJC E 0 0 0 0 s 0 0 0 0 0 : 

M S D S  (CONTIf4UED) - HX0630 PAGE  S 1 



'YUPTCYS S F  :YPI?SUi?E: 
E Y E S :  SEVERE 04'lAGEq 2 O S S I B L Y  2ELAYEC):  POSSIEjLE  3 L I N O N E S z a  . 'iALAT12bI: I K R I T A T I 3 N  3F YASAL  & XESPIKATOPY P A S S A G E S .  

-AC'+INGT Z L I S T E R I h S  3F S K I Y  SN C C N T A C T .  
ZXIC C3'ROSIVE S Y  1k:GESTIONo 

Z 3 I C A L  C2NDm AGGQAVATED BY EXPOSURE:  
Z A T A  :qOT A V A I L A S L E .  

114HALATI OY 9 I N G E S T I O N  

TPEQE IS  " L I P I T E O  E V I D E V C E "  THAT HZOZ I S  C A R C I N O G E N I C  TO EXPERIMENTAL  
ANIMALS ( I A R C :  3 6 ,  1 9 8 5 )  HOWEVER9 I T  I S  I M P R O B 4 a L E  THAT HUMANS d I L L  
3E EXPOSED T O  HIGH ORAL DOSES CUE T O  A C U T E  T O X I C I T Y  OF CCNCENTRATED 
SOLUTIONS AND C O R R 3 S I V I T Y  OF HZOZ T O  MUCOUS MEMBRANES. 

;UTES OF E Y T R Y o o o o o o o o o o o o o o o a o o o o o ~  

~ ~ R C I Y O C E N f C I T Y ~ o o o o o ~ o a a o o o o o o o o o o o ~  

4.  F I R S T  A I D  MEASURES 

.'ERCENCY FIRST A I D :  
GET V E D I C A L  ASSISTAMCE FOR ALL C A S E S  OF OVESEXPOSURE.  
S K I V E  I M Y E D I A T E L Y  F L U S H  THOROUGHLY 'AITH L k R G E  AMOUNTS OF HATER. 
E Y E S :  IMMEDI4TELY F L U S H  THOROUGHLY WITH WATER FOR AT L E A S T  15 
/J INUTES.  
INHALATION:  REMOVE TO F R E S H  A I R ;  G I V E  A R T I F I C I A L  R E S P I R A T I 3 V  IF 
BREATHING H4S  STOPPED.  L 

GET MEDICAL  CTTENTION.  
"MOVE CONTAMIYATEQ CLOTLtING AND WASH 3 E F O R E  REUSE.  

INGESTION: 00 VOT INOUCE VOMITING; I F  CONSCIOUS,  GIVE AATER  FREELY ANO 

F I R E  F I G H T I N G  MEASURES 

F L A S H  POINT ( F ) o o o o o o o o o o :  NOYCOMBUSTIBLE 
,AMPABLE L I M I T S  L E L  ( % I o :  N/A 
LAMMABLE L I M I T S  U E L  ( % I o :  N/A 

5 X f I I4GU I S H I NG ME0 I A 0 0 0 0 : 

I R E  F I G H T I N G  PROCEDURES.:  

' I P E  t E X P L O S I D N  HAZARDS.:  

d A T E R ;  FLOOD FIRE-EXPOSED C g N T A I N E R S  WITH WATER T O  COOL.  

WEAR SELF-CONTAINED eREATHING APPARATUS AN0 P R O T E C T I V E  CLOTHING.  

DECOMPOSITION R E L E A S E S  OXYGEN WHICH MAY I N T E N S I F Y  F I R E .  

A C C I 3 E N T A L  2 E L E A S E  MEASURES 

MSDS ( C 3 N T I N U E D )  - H X 0 6 3 0  PAGE I# 2 



= I L L  ?ESPSPJSE: 
ZVAC ' JATE  T r l E  AREA  3F ALL UP INECEjSARY DE?SaNNEL. 
n E A q  S J f T A 3 L E  250TECT I ' JE  E Q U I ? M E N T  L I Z T E D  LlNOEiZ EXP3SURE / 

- '  I Y I N A T E  Ab!Y IGNITICY SZIJRCEj U I i T I L  T 4 E  A,"nEE\ I S  3 E T E S Y I N E 5  TC 3E 

E L I Y I N A T E  ITS S C U R C E t  I C  741s C A Y  94 CClNE 

3 E r7 S 0 YA L ? R OTE  C T 1 O N  

_ -  =?OM EXPL3SICI.i CR = I R E  4AZARDS .  
0 C 2 : ; A I a 4  T+ f  ? E L E A S E  

i i l TdOUT  ?ISK. 
TAU5  UP AND C O N T A I N E R I Z f  C'3R PROPER  3 1 S ? O S A L  A S  3 E S C 3 1 3 E C J  UNDER  
D I S P O S A L .  
C E R O L Y  N I T H  F E D E R A L ,  S T A T E ,  AND L S C A L  X E G U L A T I O N S  SN A E P O Q T I N G  
R E L f A S E S  QEFES TO REGJLATCRY  I F d F 3 R M A T I 3 N  F O R  2 E P S R T A S L E  
3 U A N T S T Y  4tJO r3THER a E C U L A T O R Y  CATA. 
EY S C I E Y C E  SECOMMEi  13s S P I L L - X  N E U T R A L I Z E Q S  AND  A a S 3 R B E N T  AGENTS  
FOR VAR IC lUS  T Y P E S  CF SP ILLS.  
A D D I T I 3 N 4 L  I V F C R Y A T I O N  O N  THE S P I L L - X  P R O D U C T S  CAN BE  F i ?OV IDED  
THRCUGH THE EM S C I E N C E  T E C H N I C A L  S E R V I C E  D E ? A R T P E N T  

THE FC lLLOWING EM S C I E N C E  SP I L L - X  N E U T R A L I Z E R  AND A B S O R B E N T  IS 
RECOMMENDED  F3R T H I S  PQODUCT :  

(699) 354-9239. 

S X 3 8 6 L  A C I 3  SPILL T R E A T Y E Y T  Y I T  

H A N D L I N G  AND STORAGE  - 
H A N D L I N G  & STORAGE:  

"5NT ALL C3NTA I r 4ERS  T O  P S E V E N T  P R E S S U R E  aU I LD -UP ;  K E E P  U P R I G H T .  
NOT B R E A T H E  VAP!lQ. 

@aTOQE  IF1 A COOL A R E A  AWAY FROM C G M S U S T I S L E  M A T E S I A L  AND C A T A L Y T I C  
V E T A L S O  
30 NOT GET  IN EYES, ON S K I r J r  OR ON CLOTH ING .  
A V O I D  E X C E S S I V E  H E A T  AND C O Y T A M I N A T I O N  O F  ANY  K IND.  
R E T C I h ( E 3  Q E S I D U E  MAY "AKE E Y P T Y  C O N T A I N E R S  H A Z A R D O U S ;  USE CAUT ION .  
N E V E R  9 E T U 4 N  UNUSED HY0RO';EV P E R O X I D E  TO J g I G I N A L  C O N T A I N E R .  

E X P O S U R E  CONTROLS  / P E R S O N A L  P R O T E C T I O N  

' Y G I N E E Q I N C  COPJTP.OLS A 4 0  P E E S 3 N A L  P R O T E C T I V E  E Q U I P M E N T :  

V E N T I L A T I O N I  R E S P I R A T O R Y  P R O T E C T I O N t  P R O T E C T I V E  C L O T H I N G t  EYE P R G T E C T I O N  
R E S P I R A T O R Y  P R O T E C T I O N :  IF WORKPLACE  E X P O S U R E  L I M I T ( S )  OF PRODUCT  
OR A N Y  COMPONENT I S  E X C E Z D E D  (SEE fLV/PEL)t A NIOSH/MSHA APPROVED  
A I R  SUPPL IED  RESPI%ATOR IS A D V I S E D  I N  ABSENC 'E  Of P R O P E R  
E N V I R O N M E N T A L  CONTROL.  OSHA R E G U L A T I O N S  A L S O  P E R H I T  OTHER 
V IOSH/MSHA  R E S P I R A T O R S  ( N E G A T I V E  PRESSURE T Y P E )  UNDER S P E C I F 1  EO 
C C K D I T I O F J S  (SEE YOUR S A F E T Y  E Q U I P M E N T  SUPPLIER) E N G I N E E P I N G  

MSDS ( CONT INUED )  - HX0630 P A G E  % 3 



' R O T E C T I V E  C L O T H I N G  ( I M P E R V I O U S )  

2 A F E T Y  GLASSES W I T H  S I D E  S H I E L D S  MUST 3E  WORN A T  
SHOULD  'JORN dHEN H A N D L I N G  TH I S  ! ? A T E R I A L .  

m3RK / H Y G E N I C  P R A C T I C E S :  
8ASH THOROUGHLY AFTER HANDLING. 
DO NOT  T A K E  I N T E R N A L L Y .  
E Y E  WASH 4 N 0  S A F E T Y  ZQUIPMEYT SHOULD  3E S E A O I L Y  

A L L  TIMES. 

V A I  , ABLE .  

= X P O S U R E  G U I D E L I V E S  

4YDROGEN PESOXIOE 
1 e 4  
L 

1 

n A T E R  

AYDROGEN P E R O X I D E  
1 1.4 

P P Y S I C A L  AN9 C Y E M I C A L  P R O P E R T I E S  

zOILING P O I N T  ( C  7 6 0  MMHG).: ll4C 
( ' E L T I N G  P 9 I N T  ( C ) o ~ o o o ~ o o o o ~  -52C 

O E C I F I C  G R A V I T Y  (H20 f 110 :  1.196 
APOR PRESSURE (MM HG).....: i a  30C 

PERCENT VOLATILE BY vnL ( X I :  so 
YSOS ( CONT INUED )  - HX0630 P A G E  % 4 



2. S T A S I L I T Y  Ab10 R E A C T I V I T Y  

S T A @ I L I T Y 0 0 0 0 0 0 0 : ?J 3 
~ Z A R D O U S  P O L Y Y E D  I Z A T I O f d :  

C O E S  NOT QCCLIP 

'4ZARCIOUS D E C ~ ' J ~ P C S I T I G Y ~ :  
2 X Y G E Y  k H I C Y  S U P P O R T S  COFAR,USTION 

C 3 N O I T I O N S  T O  A V O I D o o o o o :  

CCNTAMIYATION OF ANY K I N D .  
E X C E S S I V E  HEAT In'YICH A C C E L E q A T E S  CECSMPOSITI3No 

A T E Q I A L S  T 3  AVOID.o.000: 
( IWATEP 
( ) A C I D S  
( ) B A S E S  
( I C O R P O S I V E S  
( I O X I D I Z E S S  

- 

a ' ) O T t i E P  : 
C O M S U S T I S L E  MATERIALST POWOEREO M E T A L S T  R U S T t  D I R T T  O R G A N I C S  

il. T O X I C O L O G I C A L  I N F O R P A T I 3 N  

3 X I C I T Y  D A T A :  
YQNF 5 S T A B L I C H E 9  

T E S T S  OPI L A R 3 R A T 3 R Y  A N I M A L S  I N D I C A T E  M A T E R I A L  MAY C A U S E  T U M O R S  
C I T E D  I N  R E G I S T R Y  OF T O X I C  EFFECTS OF S U B S T A N C E S  ( R T E C S )  

T C X I C 3 L 3 C I C 4 L  F I N D I N G S :  

1 2 0  D I S P O S A L  C 9 M S I D E R A T I O N S  

P A  WASTE tJUMBEPS:  DO02 
I R E A T M E N T :  

I N C I N E R A T I O N ,  FUELS BLENDI!JG OR R E C Y C L E .  C O N T A C T  YOUR L O C A L  

SITES. 
P E R Y I T T E O  W A S T E  D I S P O S A L  SITE  ( T S D )  F O R  P E R M I S S I B L E  TREATMENT 

A L W A Y S  C O N T A C T  A P E R M I T T E D  ( J A S T E  D I S P O S E R  (TSD)  TO A S S U R E  
MSDS ( C O N T I V U E D )  - HX0630 P A G E  # 5 



3. T Z A N S P O Z T  I Y F C I S Y A T I O N  

'IST P R O P E R  S H I P P I R G  N A M E * * * :  
r lY0QGGEN P E R O X I D E  S O L U T I O N I  S O X  

- I VDROGEQ PEROXIDE 
Y 1000 

O S H A  S A R A  DEMINIMIS  
CCMPONENT FLOOR L I S T  313 FOR S A R A  313 

(% 1 

1 IIYDROGEN PEROXIDE 
I Y 

A T E S  

15 0 CTHER INFORMATION 

OMME'JTS:  
NOYE 

UFPA HAZAPO RATINGS: 
M S O S  (CONTINUED) - HX0630 PAGE 3 6 



= QEVISZ3 S E C T I 3 N  
Y / A  = 'JOT A V A I L A B L E  
Y/E = NONE E S T A 3 L I S H E 9  

T H E  STATEf4fP:TS COSlT41NEI) HEqEIN A R E  CIFFESED FOR  I N F O R M A T I O N A L  P U R P O S E S  
O N L Y  4940 ARE PASEQ UPON T E C Y N I C A L  OATA  THAT EM S C I E h l C E  3ELIzVES 7 0  35 
ACC ' JP4TE.  I T  IS I M T f M C E D  FO? CjSE ONLY 3 Y  PERSONS H A V I N G  THE ' 4ECESSARY  

A h 0  YANNER OF USE ARE O t l T S I D E  OUR C O N T Q O L ,  WE Y A K €  '40 WARRANTY,  E X P R E S S  
SR I M P L I E D T  C c  V E R C H A N T A B I L I T Y ~  F I T N E S S  3R O T H E R W I S E .  

? O R T I O N E  C O P Y R I G H T  ARIEL r i E S EARCH  C O R P O R A T I O N T  1991. 

I ' !FOR,UATION I N  T d I S  MSDS HAS 3EEFI O E R I V E O  FROlY ARIEL 
2 E S E A 4 C Lt C 0 0 P 0 R A T I 3 fJ ' S I P! T Et N A t I 3 N A L C H EM I C A L R E G UL A TOR Y 

S U E J E C T  TO T-IE TERHS OF  THE L I C E Y S E  AGREEMENT  SETWEEN EY 
X Y D U S T R I E S  A N 0  ARSEL  R E S E A R C H  CORPORAT ION .  FURTHER 

X E S T S I C T E D  fJSE C O I I D I T I O H S  APPLY .  S E L E C T E D  4 E G U L A T O R Y  

~ ! O r J I T O R I N S  S Y S T E M  ( I C R M S ) .  U S E  OF  THIS OATA IS PROVIDEO 

c) I S T R  I: au T r ov I s P O  OHIB I TED n' ITHOUT AUTHOR: ZA TION . 
MSOS - HX0430  P A G E  2 7 

" I S S U E D  3Y VWR 02/13/93'' 
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Jo T a  BAKER CHEMIC COO 222  REO SCHOOL L A N E 9  ~ I L L I P S B U R C I  N J  0 8 8 6 5  
M A T E R I A L  S A F E T Y  D A T A  S H E E T  

2 4 - H O U R  EMERGENCY T E L E P H O N E  -- (201) 959-2151 
CHEHTREC ;3 ( 8 0 0 )  4 2 4 - 9 3 0 0  -- N A T I O N A L  R E S P O N S E  C E N T E R  X ( 8 0 0 )  424-8802  

P O T A S S I U M  C A R B O N A T E ,  ANHYDROUS PAGE:  1 
ISSUED:  01/24/86  e i)L = t T I V E :  0 9 / 2 6 / 0 5  

-s===s--- ---2----rP=tf==trt============================= ---_- a:==== ====D====fsf====P3= 

S E C T I O N  I - PRODUCT I D E N T I F I C A T I O N  

H E A L T H  - 2  
F L A M H A B I L X T Y  - 0 
R E A C T I V I T Y  - 1  
CONTACT - - 2  

*BORATORY P R O T E C T I V E  EQUIPMENT 

G L A S S E S ;  L A B  COAT:  V E N T  HOOD: PROPER G L O V E S  

E V A P O R A T I O N  R A T E :  N/A 
( B U T Y L  A C E T A T E = l )  

I 

A P P R E C I A B L E  (MORE THAN 10 Y )  % V O L A T I L E S  B Y  VOLUME: 0 

I ' r E A R A N C E  & OOOR: U H I T E ,  OOORLESS GRANULES.  ' C O N T I N U E D  ON P A G E :  2 



EXTINGUISHING MEDIA 
USE EXTIRGUISHING MEDIA APPROPRIATE FOR SURROUNDING F I R E .  

' C I T Y :  LO50 (ORAL-RAT)(MG/KG) - 1870 

- t C T S  OF OVEREXPOSURE 
CONTACT k I T H  S K I N  OR E Y E S  M A Y  CAUSE SEVERE I R R I T A T I O N  OR BURNS. 

TO RESPIRATORY PASSAGES ANO/OR LUNGS. 
E X C E S S I V E  INHALATION OF OUST I S  I R R I T A T I N G  AN0 HAY B E  SEVERELY DAMAGING 

'ITIONS TO AVOID: MOISTURE 

GYP4TIBLES:  WATER, STRONG A C I D S ,  HACNESIUM, 
BROMINE TRIFLUORIDE AN0 TRICHLORIDE 

I SECTION V I 1  - S P I L L  AN0 DISPOSAL PROCEDURES - -  - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ x ~ ~ ~ ~ % x x ~ ~ ~ ~ ~ ~ ~ ~ ~ x ~ ~ ~ ~ ~ ~ ~ ~ = = = = = = a = = a ~ = ~ ~ = = x x = x = = = ~ x ~ ~ ~ ~ x ~  

' S  TO  B E  TAKEN I N  THE EVENT OF A S P I L L  OR DISCHARGE 
WEAR SELF-CONTAINED BREATHING APPARATUS AN0 F U L L  P R O T E C T I V E  CLOTHING. 
WITH CLEAN SHOVEL9 CAREFULLY P L A C E  MATERIAL INTO C L E A N ,  DRY CONTAINER AN0 
COVER; REMOVE FROM AREA. FLUSH S P I L L  AREA WITH WATER. 

J. T o  BAKER NEUTRACIT-t(R) CAUSTIC NEUTRALIZER IS RECOMNENOED 
FOR S P I L L S  O f  THIS PRODUCT. 

b20SAL PROCEOURE 
OISPOSE I N  ACCORDANCE WITH ALL A P P L I C A B L E  F E D E R A L ,  S T A T E ,  AN0 LOCAL 
ENVIRONMENTAL REGULATIONS. 

1 ~ ~ ~ ~ ~ l t ~ l x ~ ~ ~ D ~ ~ ~ ~ ~ ~ ~ x ~ % ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ x x ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ x ~ ~ ~ x x x ~ x ~ ~ x = = x = ~ ~ ~ ~ ~ x ~ ~  

SECTION V I 1 1  - PROTECTIVE EQUIPHENT 
~ P I ~ ~ O P ~ ~ ~ D ~ X ~ ~ ~ ~ ~ ~ ~ ~ = = X ~ ~ X ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ X ~ X ~ X X ~ X ~ ~ ~ ~ = ~ X ~ ~ ~ ~ ~  

USE AOEQUATE GENERAL OR L O C A L  EXHAUST VENTILATION 
I TO K E E P  FUME OR DUST L E V E L S  AS LOW AS POSSIBLE.  

I CONTINUE0 ON PAGE: 3 



d o  T. 8 A K E R  CHEMIC C o o  222 R E O  SCHOOL L A N E ,  ~ H I L L I P S B U R G I  N J  0 8 8 6 5  

~ 

M A T E R I A L  S A F E T Y  O A T A  S H E E T  
24-HOUR EMERGENCY T E L E P H O N E  0- ( 2 0 1 )  859-2151 

YEMTREC # (800)  +2+-9300 -- NATIONAL  ~ E S P O N S E  CENTER # ( 800 )  +2+-aaoz 

I 7  -01 POTASSIUM C A R B O N A T E ,  ANHYDROUS P A G E :  3 
- C T f V E :  09/26/85 I S S U E D :  01/24/86 

I 
I S H I P P I N G  NAME C H E M I C A L S ,  NoOoSo  

T E R N A T I O N A L  (IoMoOo) 

AN0 (R) C E S I C N A T E  TRAOEMARKSo 
A '= NOT A P P L I C A B L E  OR rvOT A V A I L A B L E  

INFORMATION P U 8 L I S H E O  IN T H I S  M A T E R I A L  S A F E T Y  D A T A  ShEET HAS B E E N  C O M P I L E D  
OM OUR E X P E R I E N C E  AND OATA P R E S E N T E O  I N  V A R I O U S  T E C H N I C A L  P U B L I C A T I O N S .  I T  I S  
f- U S E R ' S  RESPONSfBfLfTY TO DETERMINE THE SUITABILITY OF THIS IhFORMATION FOR 

A D O P T I O N  OF N E C E S S A R Y  SAFETY P R E C A U T I O N S .  WE R E S E R V E  T H E  R I G H T  TO R E V I S E  
* # : R I A L  S A F E T Y  D A T A  SHEETS P E R I O D I C A L L Y  A S  NEW I N F O R H A T I O N  BECOMES A V A I L A B L E .  

00 L A S T  P A G E  -- 
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CONTACT YOUR LOC6L VAN WATERS h ROGERS BRANCH OFFICE AT 
V W A R  KENT a r m x  20h--E?2-5000 KEPT' J WA 

PRODUCT NAME : TRICTIIYLAMINE 
f OMHClN NAHE?: '4''fNflFJYtIS : TEA,  TTTN; 
N ,14 -1IICTI 1YL.ETI-IANAMINE 

CAS NO.: 121-44-13 
NSDS 4 :  1'1243 

FORMULA: C6 ti15 N UATE CSSUED: 05/'5i 

MOLE:CULAR WEIGHT I 201 19 SUPEFCCDCS: 08/89 

I I A Z A R D  RAT'ING (NFPA 49) HMtS RATING 
IICI?ILTII: 2 HAZARD RATING SCALE:  CiEAL.Tt4 : 3 
F I R E :  3 O= M I N I MAL '3- ';E R I OUS FIRE. 3 
IiEACTIUITY 0 l=SLIGHT 4=SEUERE REACTIV lTY:  r) 
bPECIAL: NONE 2rNODERATE 

EXPOSURE L I M I T S ,  PPM 
OSHA ACSII-I  OTHER 

COM F'ONENT fd PEL TLU LIMIT  t4A iAR D 
T R IETl iY L A M  INE >99 10 10 15 FLAMHABLE,  TOXIC 

(RCGIH 5 7  EL 1 I.C)RROSIVE 
OSHA 
STEL 

_-- ___-_  ..-.-".--I-..- - PHYSICAL PRO PERT1 E.5------ --------I - --I--- - ...---- 
, 12i)lI IEJG I'UT.tJT, DCG F :  15'3,l VAPO6 I'PESSURE, Mtl HG/2D DEG C .  



' IF- INIIAI-LB:  RCHUUE TO TRECII C i I R .  GI?'E A R T I F I C I A L  RESPIRATION IF NO1 
C X E A  TIIINC: . GET 1MMEI)IATE: MEDICAL ATTENTION, - 
id F A X  UT KfE CONTACT: INMEDIATELY FLUSH EYEIS UITH LOTS OF RUNNING 
l JArER TOR 15 MINUTES,  L I F T I N G  THE UPPEN G;\rn L Q U C R  EYELTCS  OCCASIONALLY. 
GFT CMMCDIATE MCDICAL  ATTENTIgN,  

'I ,-'?E Cllr SKIN CONTACT IMMEDIAELY FLUSH SKIN WITH LOTS O F  RUNNINO 

,%:- :3: I IES 2I:FORC REIJSC , UISCARD CONTAMINATCD LEA7 IfER ARTICLES. GET 
CMhC13TATE MEDICAL CI?TCNTION, 

- 1 4  I ER F O R  15 M INUTKS I RENOVE CONTAMINATED CLUTI-IING AND SHOES; WASH 

11' SWALLOWEU: DO N O 1  INOUCE VOMITING, IF CONSC'IOUS, GIVE LOTS Of-' WATER 
U R  MILK.  GET IMMEDIATE MEOICAL ATTL'NT'ION. i30 NOT GIVE ANYTHING BY 
MOIJ  I I I  TU AN UNCONSCIOUS OK CONVULSING PERSON 

14[)7ES TO PHYS CCIAN: VICTIHS OF OVEREXPOSURE BY INHALATION SHOULD BE 

GCI Il'iCS TO tlE<UTRAL. LZf  SWALLOUED CONTI'NTS 1'" L(II.ITRAIP~IJ CCRTED. 
CXI'0'~IJRT T U  THE VAFQR MAY CAIJSE: HXNUR TRANSIENT EDEMA OF" THE CORNEAL 

"BLUI: IJREY HALC:" PliClUUCEl) Ft BLURRING OF VISI0I.I AGAINST A GENERAL BLLJISII 

OBSERVED FOR UP TU 72 HOURS F O R  D E L A Y E S  ONC)I,l O F  F'ULMClNACf E D E M A -  USE OF' 

: F)T-rilrxIut.l. THIS t m m T T o N s ,  REFERRED TO A S  * % L + v . m m x A w ,  "ELK tiF;zE:" OR 

IIISAPPCARS SPONTANEOUSLY UIrtiIN A FEW t4auRs aF THE END ar AN EXPOSURE, 
' . ) :rl?'CNG NO !?E:I?IJELAC. ALTkITJUGI.4 NOT DCTRIHENTAL TO THE E Y E  PER SE, 
G L A I J C O P S I A  PREDlSPOSFS A N  AFFECTED INOIVIUUAL TO PHYSJCAL ACCIDENTS AND 
PEDIJCES THE A B I L I T Y  TO U N K R T G K E  SKILLED TASKS SIJCIf A S  ORIVING A MDTDRIZEll 
')EHT CLL 

I'AZE AND THE APPEARANCE OF HALOS AROUND BR'IGHT OBJECTS. THE EFFECT 

I-IEALTH tiAZARD INFORMATION - - - - --I--- -------------- 
I ' ~ . L I ~ A R Y  ROUTES CII- EXPOSURE: SKIN OR E Y E  CONTACT, INHALhTION, SWALLOWED. 

" --a - -- -- - ------e - -- -. -- -- 



(IRDKR 111) :  .!llYOu 
PROCI EJO I 370810 

: I: I N  CONTACT:  mrrr CONTACT I S  TRRITATING.  IJROLUWGCD cuwAcr 
WrLi CAUSE CHEMICAL BURNS. PROLONGED OR REPEATED EXPOSURE MAY RESULT c 

1 t4 f iiE r"i350RPTION OF HARMFUL AHOLJNTS . 
SUALLOWE:~): uwarx,  rirsTs, AND LIQUID ARE: EX? HCHELY CORROSIVE T O  

7 YOUTH AND THROAT. WALLOWING THE 1,IqUID BURNS THE T I S S U E S ,  CAUSES 
S ~ V L R E  flEDUMIf4f!I- PhIfl, N h l J S K A ,  VQMTTING , AND COLLAPSE.  SUAL.L,CIUING 
LARGE (71JANTITICS CAN CAUSE DEATH. 

Cl IRONIC ETFEIC I ?2 OF TXI 'OSURC:  HAY LAUSE SKIN SEN517 1ZATIUI.I AND DEVELOPMCNl 
O F  AL.LI-:RGIC CUNTACT UERflATITXS IN A !;PIALL PROPORTION OF TNDIUTUUALG AND MAY 
AGGRAVATE AN E X J  bTING DERMATITIS,  INHALATIUN MAY CIGGRAUATE ASTHMA AND 
r NFLAMMATORY  OR FIBROTIC PULMONARY DISEASE. 

MCDXCAI, COND1T.tUNS GENERALLY AGGRIrUATED BY EXPUSURE: NONE REPORTED,  

O17AL: KAT LO50 = 460 MG/KG 

D E R M A L .  RABBIT LDSO = 570 MG/KG 

1NIiAl- k 1 I O N  : RAT LCSO f'IVl 
RAT 1 X L O  = 1000 P P W 4 H R  

CAl?CIN[3GCNlC' t  1 f : THIS flATCRIAL XS NOT CONSIDERED TO RE: A CARCINCIGCt\! 
I3 f 71 IE NATTONAL. TOXICClLOG f FROGRAP4 THE TNTERNATIONAL AGENCY TOR 
I?ESEARCH QN CANCER,  O R  THC OCCUPAT PUrML SAFETY AND HERLTH AUMINISThtiTION 

\. i L A T 1 J N  : T H  CS rROaUCC SiiiidLD DE HANDLED WITHIN COUCRi:D, VAPOR-TIGHT 



OR13[:R N O ,  211906 
F'POD NO , 370810 

I'ROTEC I IUE CLOTHING : LONG-SLELVEU SI1 f R T  , TROllEiCRS, SAfEIT'Y SHOE3 , G!.! I Y i  
i U1317ER Gl.OUE5, AND BUTYL RUBBER APRON 

c 

1 OTI-IER PROTECT [UE MEASURES: AR EYEWASH AND SAFETY SHOWER SHOULD BE 
id[:AR13Y AND R E A D Y  F O R  USE. 

FI,ASH POINT,  DEG f: 17 
MCTHOD U S E U :  TCC 

FLAMtlkSLE LIMITS IN AIR, % 
LOWER: 1 .2  UPPER: I3 

P ~ L J T ~ ~ J G N I T T O N  TEMPERATURE, DEG f : NO DATA AUAIL.ABL,E 

CX7 INQUISNlNG MEDIA: USE WATER SPRAY, DRY CHEMICAL, ALCOHOL FOG, OR 
C O 2 .  WATER MAY GE INEFFCCTILJE. 

SPECIAI- FIRE FIGHTING PROCEDURES: FIRE FIGHTERS SHOULn WEAR SELF- 
.:?tUAINED BREATHING APPARATUS AND FULL  PROTECTIVE CLOTHING. USE WATER 
SPRAY TU COOL NEARBY CONTAINERS A N 0  STRlJCTURES EXPOSED TO FIRE, 

IJNIJSUAL, FIRE AND EXPLOSION t4AZARDS; EXTINGUISH ALL NEARBY SDUIZCCS OF 
IGNIIION,  VAPORS A R E  H f A V I E R  THAN A I R  AND MAY TRAVEL TU OMETR IGNITION 

AND RCSPIRATORY SYSTEM. 
:aui?ctzs, COMBUSTION PRIIDUCTS ARE SEVERELY IRRITATING TO SKIN, NOSE,  

(2 lAl.3 [ I -  LTY : STABLE: POLYMERIZATION I PZAY CATALYZE P O L Y M E R I -  
ZATION O F  EPOXIDES OR ALDEHYDES 
(ESPECIALLY ACROLEIN),  

i ~dLlCT.t0N!3 TO A U n I D :  HEA7,  SPARKS, AND O P E N  F'l..AM.(CS. 

I RIALS TO A V O I D :  ACIDS,  OXIDJZING MATERIALS, CHLORINE, HYPOCWLOR- 

~I 'OI3IJZ  1 CORIiOKCC, LZYI'EF!, I-I Zi:I l t U M ,  ZINC,  AND GALVANIZCD SURl'hi'CS 
I i i 1 ,  J,CTRNCS, Al-REHYaES GXPOXIDCS , ESTERS , AND A L K Y L  i4RLI"US. THTS 



UlsPOSAL t4t:THODE; : DISPOSE OF CONTAMINATED PRODUCT AND MATERIALS USED 
1 E . l  CLKANING UP SP1LL.S O K  LEAKS IN A MANNER APPROVED FOR THIS MATERIAL 
CUHSUL T APPROPRIATE F E D E R A L ,  STATE kivil LOCAL REGULATORY AGENCIE"9 Tc7 

1 - ' SCC~TT~ I .P  rRur'::r' !::srwi, I-ROCCDUREL: I 

Jtvr  t:tlrT f CUNTAINERS I:AN HAVE RCSIDUES, GASES AND MLFTS 1711ti nx. 
SLJE.JI-:( T TO PROPER  WkSTC DISPOSAL, kS A80UE. 

IlANlll- TNC RNll  STUKAGE PRECAUTIONS: KEEP AWAY FROM HEAT,  SPARKS, AND 
TI d r T  I STORE T N  A C O O L ,  D R Y ,  WELL-VENTILATED PLOCC AWAY F R O M  INCOM- 
I'RTTDLC HATERTALS, VENT CCNTAINER FREQUENTLY, AND MORE OFTLN IN WARM 

I iANUL ING THIS PRUDUCT AND USE ONLY NON-SPARKING TOOLS, KEEP CONTAINER 
TIGHTLY CLOSED WHEN NOT IN USE. DO NOT USE PRESSURE 70 EMPTY CONTAINER. 

LLOTIiT.NG. 

I 

, 1- E ATHER  2 TO I?ELICUE PRESSURE. I ELECTRICALLY GROUND At-I. EQUIPMENT WHEN 

WASH T I - I U R O ~ J G I I L Y  AFTER tiANnLrNI;. DO NOT GET IN EYES,  ON S K I N ,  O R  ON 

REPnrrq A N n  MAINTENANCE PRECAUTIONS: DO NOT cui, G R I M ,  WELD, OR DRILL 
i O N  017 NEAR THIS CONTAINER. 

OTHCR PRECAUTIONS : N-NITRUSAMINCS , KNOWN TU BE POTENT CARCINOGENS, MAY 
t3r r'ORHCr) WHEN TtlIS I'RODIJCT COMES IN CONTACT UTTH NITRUlJS ACID,  
V T 7  R l  TE ? J ,  GI? ATMO5!'14ERES WITH HIGH NTTPOCCf4 OXIDE: CONCENTRhTIONS I 

,I? I'RECAUTIONS* CONTAINERS, EVEN THOSE THAT HAVE  OEEN EMPTIED, WILL 
WTAIN PRTIDUCT PE::rt)ut: A E ~ D  V A I J ~ S .  ALWAYS 05; I icx :D W A I : , ~  I  AN^: 

I I-IAP.IDL-E Ezr4PT.f i: -11) irlT1tFZ3 - IF T+JYY 2 "E T!Il-L, 



v' [ $ I d :  00:; r K x t: r t4y ~nly I NE: EFFECTIVE  DATE:  05/22/91 

ORDER NO: 211906 
PROD NO , 370810 

..- -.. - --ECOLUG lCAL INFORMATION SE:CTION---------- ---------- .... 

; ROPOSITTON 65 (WITH CHEMICALS  L-lSTrTD) : r4ONE 

hASSACHUSETTS : UNDER TIiE MASSACHUSETTS PIGHT -TU- KNOW LAW,  HAZAK[)OU!5 L 

TIIfS PRQUUCl UtiICti REQUIRES REPORTING ARE-': 
, ;UUSTANCE AN13 EXTRAORDCNARILY HAZARDOUS SUBSTANCES CQHPUNENTS PRESENT IN 

I ?DOUS SUBSTANCCS 
Chl-I 1 [CAL ( S  ) CAS NO. CONCENTRATION ( ) I f : >  

1 R 1 ET1 IVLAM INE 12 1 -- 44 -6 ) 99 

PENN3YLUANlR : UN[lt:R TI Ifl PENNSYLVANIA RIGHT-TO-KNOW LAW, HAZARDOU8 
'..iJBSTANCES AND SPECIAL I-IAZARDOUS SUBSTANCES COMPONENTS PRESCN1 IN THIS 
PRODUCl WtiJCtI REQUIRC REPURTXNG A R E :  

HAZARDOUS SUBSTANCES 
CIiEMICAL ( S  1 CAS NO. CONCENTR4TION ( ) 1X 1 

i RlETHYLRfIINE 121 -44-8 ) 79 

!~i~iI,IFORNIA BCAQMD: Rule 4 4 3 . 1  U O C ' S  

:'oc * 727 WL VAPOR I'RESSURE. '54 MM Ilt; 

I S C A :  THE: INGREnTENTS OF THIS PRODUCT A R E  ON THE TSCA INVCNTORY, 

-- ------- ---- -I-- .... - - R E V I S I C Y  - --I..----- ---- ....- - -- -.. ---I---- 

OO/U?: REVISED PEL .  

+ W 9 1 :  ADDED: MOLECULAR WEIGHT, HHTS RATING, NOTES 70 IWYSXCf AN, 
t 'TGNTTIUN TEMPT, , P H I  X VOLATILE ,  ECOLOGICAL INFORMATION, OTHER 
h L A T O R Y  INFORMATION, OTHER LIMITS 

KEVISL'D: SYNCINYM, INHALATION, CHRONIC EFFECTS,  VENTILATION, EVAPORATION 



PAGE: 037 

(7WIlt-R NO: 211900 
PROD N O  : 370810 

CONTA rT  MSilf; CUOHDINATOH V W ~ R  K E P T  on-xcE 
IIURING BUSINESS HOURS,  I'ACIT'IC TIHE '408)435-8700 
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1.0 

OCCUPATIONAL EXPOSURES TO 
HAZARDOUS CHEMICALS IN LABORATORIES 

(29CFR 1910.1450) 

HYGIENE PLAN 

INTRODUCTION 

New knowledge, new technology, and ongoing concerns for 
individual health and safety and the protection of the 
environment are spurring mayor changes in the way 
laboratories and analytxal facilities manage, store and 
use chemicals. As a result we have created what is called a 
Qleuucal Hygiene P l a n .  This p l a n  is designed to show people, 
with an easily understood method, the way we as an 
analytical facility feel chemicals should be procured, 
distributed. stored and used. 

Ideally, we would lake this plan to become part of basic jab 
training. It i s  our goal to have all lab employees who use 
chenucals -use them in a safe manner and t o  ensure that they 
are stored correctly. This plan will illustrate the best 
ways to do these things. As new and better infomation 
becomes available we wall implement it into  this 
plan so that you as an employee can be made aware of it. By 
doing this we hope to create a safer working environment f o r  
employees and demonstrate a sense of caring about the people 
who work at Analytical Technologies, Inc. 

1.1 OSHA st- 

On November 25, 1983, the Occupacional Safety and 
Health Adrmnistration (OSHA) published the Hazard 
Cormtunication Standard which applied to certain 
manufacturers and in part to certain laboratories. 
OSHA received many comments regarding whether the 
procedures of the Hazard Corrmnrnication Standard should 
apply to laboratories where the staff is usually highly 
educated. OSHA decided although ..31.9% of a l l  
laboratory workers have bachelors degrees, 20.6% have 
masters degrees, and 20.9)  have doctorates. , It that, 
It .there zs some questLon as to whether laboratory 
workers actually make themselves as knowledgeable as 
they should be and some laboratory employees are not 
professionally trained. It 

Other unique differences for laboratories were noted 
including: the small amounts of chermcals used, the 
vast numbers of different chemicals involved; and that 
nearly half of the laboratories in one sumey could not 
accurately predict their chermcal needs even one month 
in advance. 

1-70 
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OSHA decided that I' 3esDite the existence of the 
unique characteristics of laboracoqf work glaces, I,? 
actual oractice incsdents of acute adverse health 
effects resulting from exposures tO toxic substances 13 
laboratories do occur 7urtSennore, some studies. have 
shown increased risks o f  certain types of diseases for 
laboratory workers In addition, although laboratory 
workers are, i n  general, a well educated work force, 
there is evidence that many laboratories do not have 
health and safety programs. . f"RIerefore, OSHA proposed 
the Occupational Exposures to Hazardous Chermcals z 
Laboratoriest1 rule from which this Chemical Hygiene 
Plan originates. 

On January 31, 1990, The Department o f  Labor published 
in the Federal Regismr an amendment to 29 CFR 1910, 
Subpart 2 ,  ttOccupational exposure to hazardous 
chemicals In the laboratory1', but i s  better known as 
the tfLaboratory Standard" (Attachment A) 

The effective date of the standard i s  May 1, 1990. A 
part of that standard i s  the requirement for the 
development of a chermcal hygiene plan. 
be cteveloped and implemented by January 31, 1991. 

That plan must 

1.2 of the fiaberatorv S t a n d a r d  

SUMMARY OF OSHA's HEALTH AND SAFETY STANDARDS; 
OCCUPATIONAL EXPOSURE TO HAZARDOUS CHEMICALS IN 
LABORATORIES 29 CFR 1910.1450 LAB STANDARD 

A. Scope and Application 

1 Applres to a l l  employees whose laboratorzes use 
hazardous chermcals. 

2. Thxs amends (for laboratories) al l  other 
provisions of 29 CFR 1910 Subpart 2 except for 
PEL. 

3. This does not apply to activities that do not 
fit term Illaboratory use". 

B. Definitions (See Appendix A) 

1 .  Laboratory - Means any facility where the 
tllaboratory use of hazardous chemicalsIt 
It is a work place where relatively small 
quantities of hazardous chemicals are used on a 
non-production basis. 

occur 

c 71 
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C. 

D 

- - Laboratory Scale - Means work with substances 
In whicn :he containers used f o r  reactions,, 
transfers, and other handling of substances are 
designed to be easily and safely manipulated by 
one person. Laboratory scale" excludes those, 
work places whose function is to produce 
commercial quantities of materials. 

3 Laboratory use of hazardous chemicals - Means 
handling or use of such chemicals in which a l l  
of 

a) 

b) 

C )  

the following conditions are met. 

Chermcal manipulations are carried out on a 
laboratory scale, 

Multiple chenucal procedures or chermcals I 

are used, 

me procedures rnvolved are not part of a 
production process, nor in any way simulate 
a production process, and 

Protective laboratory practices and 
equipment are available and in common use 
to mnimze the potential for employee 
exposure to hazardous chemxals. 

Laboratory Standard Application 

Where this section applies, it shall supersede, f o r  
laboratories, the requirements of a l l  other OSHA 
health standards in 29 CFR Part 1910, Subpart 2 ,  
except as follows: 

1 .  Fat  any 9SHA health standard, only the 
requirement to lint employee exposure to the 
specific pemussible exposure linut shall apply 
for laboratories; 

2. Prohibition of eye and skin contact where 
specified by any OSHA health standard shall be 
observed; 

3 Where the action level or the PEL is routinely 
exceeded for an OSHA regulated substance the 
monitoring and medical surveillance parts of 
the standard w i l l  be applied. 

Employee Exposure Determination 

1. Initial monitoring - The employer shall measure 
an employee's exposure to any substance 
regulated by a standard which requires 
monttoring i f  there i s  reason to believe that 
exposure levels exceed the PEL or action level. 

17A 



\ 

CBQdICU RYGIENE PLAN ' 
JANUARY 1992 
SECTION ONE 
PAGE 4 OF 9 

2 ?errodic nonitoring - If initial monitoricz 
indicates employee exposure above rhe ?EL cr 
actran level the employer shall ~nrmedratell; 
comply with the monitoring provisions of the 
relevant standard. 

3 Ternnation of monitoring - the employer may 
terminate monitoring in accordance with the 
relevant standard. 

4 The employee must be notified of the result of 
the monitoring within 15 days of the employer's 
receipt of the results. 

E. Chemical Hygiene Plan 

1 Where hazardous chemicals are used in the work 
place, the employer shall develop and carry out 
the provisions of a chemical hygiene plan which 
are : 

a) Capable o f  protecting employees from health 
hazards associated with hazardous cbmcals 
in that laboratory and 

b) Capable of keeping the exposures below the 
action level or PEL 

2. The Chemical Hygiene Plan must be readily 
accessible to employees. 

3 The Chemacal Hygiene Plan shall include each of 
the following elements and shall indicate 
specific measures the employer vi11 take to 1 

ensure laboratory employee protection: 

a) Standard operating procedures relevant to 
safety and health: 

b) Criteria employer will use to implement 
control measures to reduce employee 
exposure to hazardous chemicals, 

c) A requirement that fume hoods and other 
protective equipment are functioning 
properly and methods to be taken to ensure 
proper and adequate performance; 

d) Provisions for employee training and 
, 
I information; 

l e) Circumstances requiring prior approval from 
the employer or his designee before 
implementation; I 
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Provisions far Tedical cmsultation ana 
examinaticn, 

Designation of personnel responsible for 
implementatton sf the Chemical Hygiene 
Plan. 

Provisions for additional protection for 
employees working with particularly 
hazardous substances including 

- select carcinogens - reproductive toxins - substances with a high degree of acute 
toxic1 ty 

Specific consideration shall be grven to 
the following provisions which shall be 
included where appropriate: 

1) Establishment of a designated area, 

2) Use of containment devices such as 
L fume hoods or glove boxes; 

3 1 Procedures for safe removal of 
contaminated waste; and 

4) Dtcontarmnation procedures 

4 .  The employer shall review and update the plan 
on a yearly basis. 

F. Employee Information and Training 

1. The employer shall provide employees with 
Lnfonnation and training to ensure that they 
are apprised of the hazards of chemicals in 
their work area. 

2. Such information shall be provided at the time 
of an employee's initial assignment to a ' 
work area where hazardous chemicals are present 
and p r i o r  to assignments involving new 
exposure situations. 

3 Information - employees shall be informed of. 
a) The contents of this standard 

b) The location and availability of the 
Chermcal Hygiene Plan; 
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C) 

d) 

e)  

TZle PEL'S for SSHA re-lated substances cz 
recommended exposure limits f o r  other 
hazardous chemicals m e r e  PELS do zot 
exist. 

I 

Signs and symptoms associated with 
exposures to the hazardous chemicals used 
m the laboratory, and 

The location and availability of known 
reference materials including MSDSs, but 
not lirmted to them. 

4 Training - employee training shall include: 
a) Methods and observatzons that may be usec 

to detect the presence or release of a 
hazardous chermcal, 

b) The physical and health hazards of 
chermcals in the work area, 

c )  Measures employees can use to protect - themselves from these hazards, including 
specific procedures such as appropriate 
work practices, emergency procedures, and 
personal protective equipment to be used. 

The employee shall be trazned of the applicable 
details of the employers written Chenucal 
Hygrene Plan. 

G. Medical Consultation and Medical Exarmnations. 

1. m e  employer shall provide all employees who 
work with hazardous cherrucals an opportunity to 
receive medical attention under the following 
circumstances : 

a) When the employee develops signs and/or 
symptoms associated with a hazardous 
chemical to which the employee may have 
been exposed in the laboratory; 

b) When routine monitoring reveals an exposure 
above the PEL or action level; 

c) When an event takes place in the work area 
such as a s p i l l  or leak, explosion or other 
occurrence resulting in the likelihaod of a 
hazardous exposure. 

2. All medical exaaunatrons and consultations 1 
shall be performed by a licensed physician or 
under his/her direct supervision. 

I 

I 7f 
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3 Ir i formation provided t o  the  physician - The 
employer shail provide the fallowing 
information ta the pnysician 

a) The identity of the hazardous chemicals to 
which the employee may have been exposed; 

b) A descriptron of the conditrons under which 
the exposure occurred; and 

c) A description of the signs and symptoms of 
exposure the employee is experiencing, A 
any. 

4 Physicians written opinion including 

a) Any recommendation for further medical 
follow up, 

b)  The results of the exammation and any 
associated tests, 

- c)  Any medical condition which may be avealed 
In the course of the examanation which may 
place the employee at increased risk; and 

d) A statement that the employee has been 
informed by the physician of the results of 
the examanation and any medical condition 
that may require further exarmnation or 
treatment. 

The written opinion shall not reveal specific 
findings of diagnoses unralcted t o  occupationai 
exposure. 

Hazard Identification 

1. With respect to labels and Material Safety Data 
Sheets : 

a) Employers shall ensure that labels on 
incormng hazardous chemicals are not 
removed or defaced. 

b) Employers shall maintain any MSDSs received 
and make them readily available to 
employees. 

2. The following provisions shall  apply to 
chenucal substances developed in the 
laboratory: 
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a) If t h e  csmposition of a chemical substanc5 
produced of LabOratOrf use LS known and 
determined t3 be narardous, 
shall supply appropriate training 

b) If the chemical produced 1s a by-product 
whose composition 1s not known, the 
employer shall assume that it is hazardous 
and implement the Chemical Hygiene Plan. 

the employer 

c )  If the chemical substance i s  produced for 
another user outside of the laboratory, the 
employer shall comply with the Hazard 
Communication Standard ( 2 9  CFR 1910.100) 
including the requirements for the 
preparation of a Material Safety Data Sheet 
and labeling 

I. Jse of Respirators 

Where the use of respirators i s  required to 
maintain exposure below the PEL, the employer shall 
provide the proper respiratory equipment. 

accordance with the requirements of 29 CFR 
1910.135. 

‘Respirators shall be selected and used in 

J. Record keeping 

1. The employer shall establish and maintain f o r  
each employee an accurate record of any 
measurements taken to monitor employee 
exposures and any medical consultation and 
examanations including tests or written 
opinions required by this standard. 

The employer shall assure that such records are 
kept, transferred, and made available in 
accordance with 29 CFR 1910.20 I 

I 

2 .  

1.3 le of t h e m e  F l u  

This Chermcal Hygiene Plan describes Analytical 
Technologies, Inc. safety program, including but not 
lirmted to personal protective equipment used, control 
equipment inventory and operations (such as vented 
hoods) , employee training programs, medical programs , 
and safety rnspectzons. The Chermcal Hygiene Plan is 
supplemented by safety procedural notes included in test 
methods used (examples: ASTM, EPA Test Methods, or 
Standard Methods.. . I  . The Chenucal Hygiene Plan LS 
designed as a tool to coordinate safety procedures. 
Every employee in the laboratory must be trained in the 
applicable details of this Plan. 
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All eqloyees  will coooerate in complying with the 
provisions of the Chemical Hygiene Plan. Thxs Plan 
applies to a l l  employers xvolved in laboratory use of 
hazardous chermcals . With this OSHA standard i 
laboratories which have and implement a Chemical 
Hygiene Plan are otherwise exempt f rom other 
regulations under 29 CFR 1910 Subpart 2 ,  except f o r  
any activities which do not match OSHA's definition 
of "laboratory use of hazardous chermcals" even though 
the activity is done inside a laboratory. I 

I78  
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2 . 0  DESCRIPTION OF ANALYTICAL TECHNOLOGIES INC. 

Analytrcal Technologies, Inc. 1s a full service, client 
oriented, group of analytical chemistry laboratories. We have 
a well managed quality assurance program and a commitment to ' 
producrng quality data in a timely manner. We have a staff of 
over 200 chermsts which enables us to respond quickly to our 
clzents needs. 

2.1 D e s w t i o n  of AT1 ' s Act3 v l t w  

Each of our laboratories contain standard equipment 
and chemacals for analyzing hazardous waste, soil and 
ground water surrounding underground storage tanks, air 
samples, ground water parameters, and special pesticides 
andherbxcades. Our hazardous waste disposal program i s  
conducted in accozdance with E.P A. and 9.O.T 
regulations. 
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2 2 Map of Analytical T e c h n c l q r e s .  - -?.c , FDrc Csllrzs, 
co 

ANALYTlCAL T&NOLOGlES. INC. 
Fon Cdlhs, Colorado 
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3 . 0  RESPONSIBILITIES FOR T'EE m I C A L  EYGIENE PLAN 

This section defines who 1s responsible to implement and , 
enforce the provisions of this Plan. This section a lso  
co-assigns responsibility for zndivrdual safety to each 
individual involved. 

The Chemical Hygiene Offxer will be personally 
responsible for the assigning responsibility f o r ,  and 
following up on the dutxes m@ntioned below (See 
Attachment A f o r  a list of individuals responsible for 
each duty). 

3.1.1 

3.1.2 

a 

3.1.3 

3.1.4 

3.1 5 

3.1.6 

3.1.7 

3.1.8 

3.1.9 

3.1.10 

3.1.11 

3.1.12 

Develops and updates the Chermcal Hygiene Plan 
and appropriate policies and practices. , 

Provides technical assistance in complyingwith , 
the Chemacal Hygiene Plan and answers safety 
questions for employees. 

Assists department superrisors in developing , 
appropriate safety precautions for new projects 
and procedures. 

- 

Mona tors procurement of new chemicals. 

Monitors collection and disposal of chemical 
wastes. 

Remains current on developing legal rules and 
regulatLons concerning chermcals used at: ATI. 1 

Ensures that employees comply with the Chemical 
Hygiene Plan. 

Ensures that appropriate personal protective 
equipment is available as needed. 

Monitors proper functioning of protective 
equipment, such as fume hoods, and arranges for 
prompt repairs as needed. 

Performs regular chermcal hygiene and 
housekeeping inspections. 

Performs routine mspections of emergency 
equipment. 

Gathers and maantains manufacturers' Material 
Safety Data Sheets. 
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Develogs and 2.npiernents a chemical labeling 
program. 

Deterrmnes when a complaint of possible over - 
exposure i s  tlreasonable” and should be referrea 
for medical consultation. 

Detemnes when an flSxposure AssessmentI1 1s 
approprLate. 

Conducts Exposure Assessments 

Reviews chemical inventory to determine which 
chermcals are carcinogens. 

3.2 of Each m o v e e  

Each person working with or around chermcals, having 
been trained, i s  responsrble for remaining aware o f  the 
hazards of those materials and handling those chermcals 
in a safe manner. Each person is responsible for 
knowing how to handle a hazardous chermcal’ safely 1 

according to i t s  types of hazards, and i f  that person 
i s  unsure of a hazard or safety procedure, to ASK! 

Everyone shares the responsibility to ensure that all 
containers of chemicals are properly labeled with the 
identity of the chemical and its hazards. 

aanrrensRER: NO AXOUNT OF INSDBANCE CAN CUXS BLINDNESS OR 
RESURRECT TEE DEAD! SO BE RESPONSIBLE FOR YOUR WELL BEING. 

I acf 
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ATTA- A ~ 

?ersonnel Responsible for Section 3 1 Chemical Hygiene Duties 

3 1.1  

3.1.2 

3 1.3 

3 1.4 

3.1.5 

3.1.6 

3 1.7 

3.1.8 

3.1.9 

3.1.10 

3.1.11 

3.1.12 

3 . 1 . 1 3  

3 1.14 

3 21.15 

3.1.16 

3.1.17 

Paul J. Valentinelll 

Paul J. Valentinelll/Gus Harris Iff 

Paul J. Valentinelli 

Bobbi Hansen (Corporate) 

Paul J. Valentinelli 

Paul J. Valentinelli 

Alex Blanche/Tom Austin/K.R. Vault/ 
Bob Junrp/Lance Steere/Doug VanCleef 

Paul J. Valentinelli 
Paul J. Valentinelll L 

Paul J. Valentinelli/Gus Harris I11 

Paul J. Valentinelli/Gus Harris I11 

Paul J. Valentinelli/Gus Harris 111 

Paul J. Valentinelli 

Paul 3. Valentine111 

Paul J. Valentinelli 

Paul J. Valentinelli 

Paul J. Valentinelli 



- 

SECTION FOUR 

Chemical Hygiene and Safety Plan 



CHEMICAL =GI- PLAN 1 

JANUARY 19 9 2 
SECTION FOUR' 
PAGE 1 OF 12 

4 . 0  CHEMICAL HYGIENE AND SAFETY PLAN 

This sectian describes appropriate Fnceciures and GracticEs 
for cnemical zygiene and safety 

4 1 General Standard ODeratincr P r3 c eaii r CLS 

The General Standard Operating Procedures are 
fundamental safety precautions which should be familiar 
to all employees I 

The following practices should be adhered to at a l l  
times 

4 1 I General rules 

Awareness is the most fundamental rule of 
chemical safety Everyone should rdmain 
constantly aware of 

a)  

b) 

C )  

d) 

I 
I The chemical's hazards, as determined from 

the MSDS and other approprrate references, 

Appropriate safeguards f o r  using that 
chemical, including personal protective 
equipment, 

- 
I 

Location and proper use of emergency 
equipment 

How and where to properly store the 
chemical when not in use (Remember the 
chemical is actually used for only minutes 
in the average work day, the rest of the 
time it is being "stored" on the laborator] 
bench or in the fume hood 1 

Proper personal hygiene practices 

The proper methods of transporting 
chemicals within the laboratory 

Appropriate procedures for emergencies, 
including evacuation routes, s p i l l  cleanup 
procedures and proper waste disposal 

NEVER work alone in the laboratory Someone 
should be working with you. If that is not 
possible, then someone should know of t h e  
solitary worker and check on him or h e r  at 
regular intervals. 
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2ersonal zygiene 1s an m p o r t a n t  factor 
cnemlcal zygiene To react with a person, 5 
t3x:c chemical must contact that person The 
fzur routes of e n t r y  are i.?halatzon, ingestion, 
xJection, and eye or skin aDsorption, ~f we 
properly protect ourselves, we can eliminate the 
a D l l l t y  of the chemical to do harm Personal 
hygiene pracclces incluae 

a)  

b) 

d) 
* 

e) 

f) 

h) 

Wash promptly i f  skin contact i s  made with 
any cnemical, regardless of corrosiveness 

Wear appropriate eye protection at  all 
times 

\void xhalatzon cf chemicals, 
lqsniffii test chemicals 

30 not mouth pipette anything, use suction 
bulbs 

Nash well before leaving the laboratory, do 
not  wash with solvents, use soap 

Chan9e clothing as soon as posszble after 
leaving the laboratory Launder work 
clothes often 

do not  

- 

30 not eat, 
areas. 

drink or smoke in chemlcal 

So not bring food, 
products into chemical storage o r  use 
areas. 
absorb chemical vapors and gases from the 
a i r  

beverage or tmacca 

Food, drink, and especially tobacco 

4 I 3 Food and Smoklng 

There  will be no eating, drinking or smoking 
allowed in areas where chemlcals are either 
stored or used 
absorbed by foodstuffs (especially bread) and 
tobacco, 
allowed into chemical areas 

Because chemical vapors can be 

no food o r  tcrbacco products snould be 

Instead of designating laboratory and storage 
areas as IiNon Smokingii areas, ALL areas sre 
considered "NO Smokingii areas The only  area 
that smoklng is allowed is outside the building 
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4 : -  - ?rotecci-,-e C l s t n i n s  ana Equigmect 
I 

Yost sersonai ?zaceccz-Je equipment 1s crovicec 

ahen and wners 3ecessary Zt i s  the 
responsiciiity of eacn arnpioyeo t a  oe czr ta ix  
that the approgriate equipment 1s worn as 
necessary 

oy Analyticai Ttc,?r,ciogres, - ,nc ewgloyees 

The most fmaamental ?iece cf personal 
protective clothing 1s provided by each 
employee for his or ker own use It 1s the 
normal clothing wora in the laboratcry 
Clothrng should be worn to mininize exposed I 

skin surfaces availaole for direct contact 
through splashing Therefore, all employees 
should wear l m g  sleeved and l m g  l e g gea  
clothing and avoid s n m t  sleeved shirts, s h o r t  
trousers o r  skirts 

Additional equipment available from Analyticai 
Technologies Inc. Lnclude - 

Eye wear 
Lab Coats 
Gloves 
Aprons 
Face Shields 
Respirators and ~ S S O C  equipment I 

I 
The proper uses and maintenance of che 
equipment i s  discussed in Sectzon 4 3 5 in 
Control Measures 

4 1 5 Housekeeping 

Comonhousekeepingpractices contributegreatly 
towards chemical hygiene and safety A clean 
work area is much safer than a cluttered or 
dirty one Some appropriate housekeeping 
measures include 

- Keep all aisles, hallways, and stairs clear 
of all chemicals 

- Keep a l l  worK areas and especially 
workbenches clear of clutter and 
obstructions. 

- All working surfaces and floors should be 
cleaned regularly 

- Access to emergency equipment, showers, 
eyewashes and exits should never be blocked 
by anything 
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- Any unlabelcSsl cxtainers are consiaered 
wastes by x e  ena o f  each dorkday l 

1-11 chemicals are placed in proper storage 
areas by tne the end of each workday 1 

- A11 chemical cmtainers are labeled with 
both the i5entrc:J of the cnemical and its 
nazards 

- \11 spills are promptly cleaned up and tne 
spilled chemical 1s properly disposed of 

- No chemicals are stored in aisles, 
stairwells, on desks or workbenches, on 
floors or 13 hallways, 31: left on shelves 
over the workbenches 

4 1 5 Prior Approval 
L - Approval to proceed with a laboratory task 

should be obtained when 

- There is a new procedure, process or test, 
even if IC is -=cry similar t3 older 
practices, 

- There is a cnange or substitution of any of 
the ingredient chemicals in a procedure, 

- There is a substantial change in the ?mcuCt 
of chemicals used, usually one should 
review safety practices i f  the volume of 
chemicals used increases by 20 or 2 5 % ,  

- There is a failure of any of any of the 
equipment used in the process, especially 
safeguards such as fume hoods 

- There are unexpected test results When a 
test result is different than the predicted, 
a review of how the new result impacts 
safety practices must be made, and 

- Where members of the laboratory staff become 
ill, suspect exposure, smell chemicals, or 
otherwise suspect a failure of engineered 
safeguards . 

Any new procedure should be subjected to peer 
review Not only from a scientific standpoint, 
but also to assure that all safety 
considerations are in place prior to 
implementation. 
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- -  4 - -  S p i l l s  and Acczdents I 

I 
s~ills of toxic substances cr accidents 
i&olving any nazaraous chemical should be 
resolved immediately, according to Analytical 
Technologies, Inc I s Emergency Contingency , 
plan The overall steps of hanaling an accident, 
are briefly 

Notify your supervisor and approprlate 
emergency responders immediately 

If the spilled chemictal is flammable, 
extinguish all nearby sources of ignition 

If a person has been splashed with a 
chemical, dash them with plenty of water 
for at least 15 minutes, 
contaminated clothing, and GET MEDICAL 
ATTENTION. 

remove all 

If a person has been overexposed &y 
inhalation, get victim to fresh air, appl) 
artificial respiration rf necessary, and 
GET MEDICAL ATTeTTION 

In other cases of everexposure, GET MEOICAI 
ATTENTION 
the rnedlcai professional 

and follow the instructions of 

After obtaining proper medical attention 
for a chemical exposure victim, neutrallts 
ar absorb the spilled chemical with the 
proper spill clean up material and dispose 
of it in accordance with hazardous wastes 
procedures 

For more detailed discusslons of handllng 
emergencles in the laboratory and evacuation 
procedures, read Appendix C 

There are some fundamental actions which must 
NOT be used in handling emergencies. Some of 
them include 

- DO NOT force any liquids into the mouth of 
an unconscious person. 

- DO NOT handle emergencies alone, especlally 
without notzfying someone that the accident 
has occurred. 
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- DO NOT agpiy medics1 aid proceaures dithouc 
some training x :hat area t?xcegt t ~ :  wasc 
with WATER f o r  15 - 30 minutes and get tnt 
victim to fresh air, if you are not 

M E W  direction before inducing vomitxm, 
giving antidotes o r  applying a "neutralizer" 
to the s k m  or eyes of the victim 
Everyone should be trained ir? CPR 

- v  LAained in funaamental f n s t  aid, get 

- DO NOT linger at =he accident scene if :'ou 
are not one of the emergency resDonders 

4 1 3 Xaste Chemicals I 

Chemical wastes are regulated by the 
Envirmmental ProtectLon Agency under the 
Xesource Conservation and Recover1 Act and 1:s 
amendmencs Under new changes to the 
reFlations, a Generator of hazardous wastes 1s 
now defined and regulated if the entire 
facility produces more than 100 KG of hazardous 

* wastes per month 

All employees should be advised by their 
supervisor on how to handle wastes from their 
work 

4.2 SDecific Sgfetv P r o c e a  

For  specific safety procedures see AT1 Safety Stanaara 
Operating Procedure, Zanuary 1092 Revision 

4 . 3  Control Measures and E- 

Chemical safety is accomplished by awareness of the 
chemical hazards and by keeping the chemical under 
control through a variety of engineered safeguards 
Laboratory personnel should be familiar with the pro?er 
use of those safeguards Laboratory supervisors should 
be able to detect the malfunction of those safeguards 
All engineered controls must be properly maintained, 
inspected on a regular basis, and never overloaded 
beyond their design limits 
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Laboratcry v e n t i l a t i m  snoulc; Se normally x t  
iess :han 20 Isnear ftet per TinUte air flcw 
through each rsom This qr-Jes the workers 
comfortaDle breathing air 2ut 20  fset per 
minute translates ts less tkan sne quarter miis 
per hour, the flow should nor be considerea 
sufficient to prevent accumulation of chemisai 
vapors iiork cone with chemicals with low TLYs 
or high vapor pressures should be performed 1: 
a fume hood. 

Fume hoods should provide 80-120 linear feet  ~ 

per minuce of air flow When using a fume hooc 
the worker should be aware that 

- +3e fume hood 1s a safec:r backup aevice tz ' 
the condensers, traps, 3r Dther deviccs 
designed to trap and collect the flammable 
or toxic -7aFors 

- - Fume hood shields should be loweredc to the 1 

proper operating level at a l l  times except 
when adjusting the apparatus inside 

- The apparatus inside the hood should be 
kept towards the rear of the hood t3 
prevent vapors from escaping 

I 

The design of the hood 1s  usually f o r  
substances of specific characteristics 
(e 9 =-enting at the top or bottcm sidss &si 
for chemicals of low and high vapor 
density, respectively) 

- Fume hoods are containment devices, they 
contain the vapors from apparatus and 
experrments within them, they do not suck 
vapors in from outside of the hood 

- Hoods are NOT storage areas 

- The vent ducts and fans must be kept clean 
and clear of obstructions 

- The hood must remain I1on" at all times when 
a chemical is inside the hood, gecrard less of 
whether any work is being done 13 the hood 

Personnel should be aware of steps to take 
in case of power failure o r  other causes of 
hood failure 
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- -  
t - - Safecy Cans 

Flzmmable l i q i C s  sncuid  ce e p t  XI cans 
specifically aesicnea f=r them The cans shouic 
oe used according z z  manufacturer instructions 
and common safecy araccices, including 

- The can must be kept closed except when 
adding or rzmoving liquid 

- The flame arrester screen must be kept in 
place at all times and raplaced rf 
punctured or damaged. 

- AS wlth all chemicals, chemicals in safety 
cans must De scored in storage areas and 
not rn laborarcr-7 Ejork areas or nallways 

- ~ l l  flammables must be protected against 
sources of rgnition 

4 3 3  Flammable Storage Cabinets L - 
Cabinets designed far the safe storage of 
flammable chemicals can only do so if used and 
maintained properly Cabinets are generally 
made of double walled construction and are made 
of 18 gage steel 

The doors are two  inches above the base and the 
cabinet is liquid proof  to that point Two 
-Tents are proviaed on opposite sides of the 
cabinet and are equipped with flame arrestor 
screens Always  read the manufacturer's 
information and follow some prudent s a f e t y  
practices such as 

- Store only compatible materials inside the 
cabinet. 

- Do not store paper or cardboard inside 
cabinets with the chemicals 

- Do not overload the cabinet 

4 3 4 Corrosive Storage Cabinets 
I 

A l l  corrosive chemicals should be kept in 
cabinets especially designed to hold them 
must be taken t o  separate acids from bases by 
distance or barrier 

Care 
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4 3 5  Zyewasnes ana Safec-- Showers 

Wherever chemicals cave the p o s s i o i l i t y  of 
damaging the skin or eyes, and emergency supply 
of water must be available All laboratories 
must be equipped wich eyewashes and safety 
showers As with any safety equipment, these 
can only be useful ;Z they can be used, 
theref ore 

- Keep a l l  passageways to the eyewash and 
shower clear of any obstacles (even a 
temporarily parked sample cart) 

Syewashes should be checked routinely to be' 
certain that water flows through them 
properly 

- 

Showers should be checked routinely to be 
assured that access is not restricted and 
the start chain 1s within reach 

The flow through the safety showers should 
be tested periodically to ensure a flow of 
30 gallons per minute 

c 

4 3 6 Protective Apparel 

Protective clothing was briefly discussed in 
Section 4 . 1 . 4  Some additional information 
about the use of protectzve clothing includes 

Gloves - Must be of a Raterial compatible with 
the chemicals used Gloves should be inflated 
(by whipping it in the air, not by mouth 
inflation) to check its integrity before each 
use. 

Safety Glasses - Should be worn at all times in, 
the labs Especially while working with 
chemicals. 

Goggles - Form a liquid proof seal around the 
eyes which is necessary when working with 
acidic chemicals. 
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z w g l e s  dith Face Shield - ?QL- ?or= nazarccus 
znemicais, corrssives, and hoc chemicals, zocz 
fsce snield dith goggles musc 2e usea The 
qqgles Frotect the eyes in case a splash cmes 
fram the side or beneath the shield 
Laboratory Coat - Long sleeved coats offer :zs 
wearer minimal skin protection against minor 
splashes, allowing the chemical something t 3  
react with before the skin, and offering the 
n c t i m  txne t o  remove the coat and shower 

Laboratory Coat and Apron - Rubberized aprons ' 
offer additional time to react to the salash 
than the coat alone Ann guards should be worrr 
when using an apron 

4 3 -  Xespirators I 

OSHA requires a l l  employers to primarily 
prevent atmospheric cantamination If that 
cannot keep the vapor cancentrations below - regulated levels, then the employer wis1 
implement a written respiratory program (see 2 9  
C F R  1910 134) The written respiratory program 
w i l l  discuss such issues as respirator selectzon 
criteria, inspection, and maintenance All 
personnel using respirators must be trained 
in their proper use and care For more 
detailed discussion of respirator uses ana 
selection, see Analytical Technologies, Znc 
Written Respiratory Program attached as 
qppendix D 

4 j 3 VaDor Detection 

aecause odor thresholds can be greater than 
TLVs, odors are not to be used as the primary 
methods of vapor detection If suspicious odors 
are noticed, the investigators should obtain 
mechanical vapor detectors, such as draeger 
tubes or ionization meters, and respiratory 
protection. 

4 4 SDecial D ,rocedUes for Carcaocreu 

OSHA has noted that many laboratory workers use known 
or suspected carcinogens While industrial workers 
might use only one or a limited few chemical 
carcinogens, laboratory workers are likely to use 
many such chemicals. 
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Kxposuris io those czrcizogens would. ZE leasc nave ar: 

the psssible sxposures, Anaiyticai Tschnologies, I x  
has sgec:al proceaures ana precautions for work with 
carcinogens See .;ppendix 9 f o r  a l ~ s t :  o f  carcinogens 1 

usea dt Analytical Technologres, Inc 

adaiti-e rmFaccL m r s s k ,  rE zat synergistic 73 L l i n l ' s  

4 4 3  

4 4 4  

Regulated ana Ccmtrolled Work Areas I 

Special work areas are designated for work v i t a  
carcinogens The rooms, including storage areas 

restricted access Signs warning I'Authorized 
Personnel Only" will be posted at entrances to, 
these work areas, and if necessary, the areas 
will be locked Only personnel with special 
x s t r u c t ; o n  on the nazaras and safe handling of 
carcinogens w i l l  be permitted access t a  the 
areas 

for the chemical carcinogens, ail1 have I 

Closed System Protection 

A11 work involving carcinogens must be done in 
specially equipped closed systems to reduce the 
risks of employee exposure to the vapors The 
closed systems include fume noods, glove boxes 
o r  similar devices. 

c 

Handling of Contaminated Waste Waters 

Rinse water and other waste waters contaminatea 
with carcinogens are t o  be collected f o r  
disposal Specific disgosal procedures w i l l  be 
outlined in Analytical Technologies Hazardous 
Waste SOP, and will be consistent with RCRA 
regulations 

Personal Hygiene 

Laboratory workers using carcinogens shall take 
extra precautions in maintaining good personal 
hygiene In addition to hygiene practices in 
Section 4 1 2, workers will wash before leaving 
the facility 

No food, beverage or tobacco products w i l l  be 
pennitred i n  the restricted areas (hat-mat 
storage area) I 
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2eersons workizg 1s ristricted areas should not 
wear any personal rzsms such as lenelry whlcn 
night be lost :f ceccntamination is not 
p o s s i b l e  Gloves and long sleeves should be 
used ac all times :o prevent skin contact wrtt' 

I the carcinogen. I 

4 4 5 Additional Precautions 

Work with carcinogens should be done with the , 
smallest amounts possible 3urchases of the 
chemicals should be restricted to minimal 
amounts necessary t o  prevent uninterrupted 
work 
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5 . 0  CRITERIA FOR CONTROL MEASURES 

This seccion examines criteria and (3uidelInes which can or 
will be used to determine the use of engineered controls ana 
personal protective equipment. 

5.1 

Most materials have some guidelines for exposure, 
such as Threshold Limit Values (TLV) or Pemssible 
Exposure Linuts (PEL). When such values exist, they 
wi11 be used to assist the Safety Officer or the 
Chemical Hygiene Officer in deteniuning proper safety 
precautions, including control measures and safety 
apparel. 

When T'JV o r  PEL values exist and are low, the user of 
the chenucal must use it in an operating fume hood or 
if a fume hood as not available, a respirator will be 
used in accordance with the Analytical Technologies, 
Inc. Respiratory Program (see Appendix D) . 
When TLV or PEL values are not available for that 
substance, the Lethal Dosage information LD will be 
assessed. 
be used in a fume hood if possible, or a respirator 
must be used. 

c 
& 

If that is low, then the chemtcay must also 

Whenever the chermcal has a high vapor pressure, 
meaning that it evaporates quickly at room temperature, 
it will be used in a fume hood or else respiratory 
protection i s  needed. Those controls are necessary even 
if the chemical with the high vapor pressure also has a 
very high TLV or LDso, because such chemtcals are 
likely to reach their exposure limts in air at least 
as quickly as a cheuucal with low exposure guidelines 
and a low vapor pressure. 

Fume hoods or respirators will be used when: 

- The TLV or PEL is below 100 ppm 

- 
- The vapor pressure is above 28 mm at 20 degrees 

The LDs, is below 100 mg/kg 

C. 
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In general, a flammable chemical IS determined by zzs 
flash point, the lowest temperature at which an 
ignition source can cause the chemical to ignite 
momentarily Although the lowest temperature at. 
which the chemical will catch fire with an ignition 
source is greater than the llflash p o i n t  Therefore, 
the flash point will be used as the reference of 
hazard1* here at Analytical Technologies, Inc . I1fxre ' 

OSHA and NFPA have guidelines on when a chermcal 1s 
considered flammable. Those guidelines are herein 
adopted for use in the laboratory 

"Flammableu 1s generally used to refer to chemicals 
with a flash point below 100 degrees Fahrenheit (F) I 

Chermcals with flash points between 100 and 200 degrees 
F are tenned 11Combustzble48 Combustible chenucals have 
caused buildings to burn down; therefore, any chermcal 
with a flash point below 200 degrees F will b e  
considered a "fire hazard" and will be stored in a 
flammable solvent storage area or flammable storage 
cabinet. They will be used in a vented fume hood, away 
from source of ignition. 

More detailed discussions on fire hazards can be found 
i n  OSHA,s regulations (29 Code of Federal Regulations 
1910) 

While NFPA has developed some guidelines on what 
constitutes a reactive chemical, their emphasis is 
centered on a fire emergency. 

Other guidelines on which chermcals are reactive can be 
found in regulations from the Department of 
Transportation (49 CFR) and the Environmental Protection 
Agency (40 CFR) 
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At Analytical Technologres, a reactive chemical 1s one 
whicn 1s 

- Ranked by NFPA as 3 or 4 for reactivity 

- Determined by the U S .  D.0 T as either: 

- An oxidizer 

- An organic peroxide 

- An explosive (Classes A ,  B, or C) 

Fits the U.S. EPA definition of reactive i n  40 
CFR 261. I 

Fits the OSHA definstzons of unstable or 
polymerizing. 

- Is found to be reactive with ordinary substances , 

Once-a chermcal has been detemuned to be reactive, a l l  
proper safety precautions will be used including extra 
segregation In storage and prohibition on mucing with 1 

other chemicals without appropriate personal protection 
and precautions. 

c 

A corrosive chemical is defined by OSHA, DOT, and EPA. 
So Analytical Technologies, fnc. will consider a 
chemical corrosive sf it fits the definition of 
corrosive found in regulations by: 

- DOT ( 4 9  CFR) I 

- EPA ( 4 0  CE'R) 

or it has a very low or a very hlgh pH. 

A skin or eye contact hazard chemical i s  one where the 
chemical's route of entry for rts toxic effects i s  
through the skin or eyes. Chemicals which are contact 
hazards will be determined by examining medical and 
industrial hygiene literature. 

' 
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6 . 0  EXPOSURE EVALUATION AND MEDICAL CONSULTATIONS 

This sectim aiscEsses the r?asons f x  3erfzrming a formai 
evaluation of suspeccea exposures, the documentation of succ, 
and arrangements wnicn should be made with medical 
professicnals I 

- 1 There may oe times when employees suspect that they 
have been exposed to some toxic swstance i n  the 
laboratory If the circumstances surrounding the 
complaint are determined to cause a reasonable 
suspicson of exposure to a chemical, then a designatec. 
responsible and unbiased individual In Analytical I 

Technologies, Inc. will initiate actions to formall) 
evaluace the complaint 

6 1 1  Zxamqle of "2easonable" Suspicion of Exposure 

The following are examples of some events cr 
circumstances which Analytical Technologies, 
Inc might reasonably consider as evidence that 
an exposure to toxic substances is likely 

- The victim had direct skin or eye contact 
with a chemical substance 

- Odor was noticed, especially i f  person was 
working with any chemical which has a lower 
TLV than odor threshold 

1 - Manifestation of health hazard symptoms 
such as headache, rash, rlausea, coughing, 
tearing, irritation or redness of eyes, 
irritation of nose or throat, dizziness, 
loss of motor dexterity or ludgement which 
resemble drunkenness, etc 

- Some or all symptoms disappear when person 
1s taken away from chemical area and into 
fresh air 

- Symptoms previously complarned about 
reappear soon after person starts working 
with chemicals again. 

- Complaints are received from more than one 
person in the same work area 

- It i s  Analytical Technologies, Inc ' s  
policy to promptly investigate ALL 
complaints to determine risk of employee 
ovekexposure to the t o x x  substances in 
their work place 
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Once a camplaint af poss iD le  zatardous chemical 
exposure has bean receivea, =he cmplaint should be 
documented in a shorc memo aiong with the decision of 
appropriate action If I E  aas aecided that no further 
evaluation of the event is necessary, the reason for 
that aecision should be included in the document. If a 
decision is made that the complaint should be 
rnvestzgated, then a formal Exposure Evaluation w i l l  
commence 

6 2 1 Steps of Eqosure Evaluaticrn 

The actual steps of the Exposure Evaluation I 

w i l l  have to be determined by a responsible 
gerson, preferably the safety off icsr If the 
safety officer 1s unavailable, then a group 
supervisor is authorized to do an exposure 
tvaluation. Some steps that night be considerea 
(but n o t  limited to) include 

1 Interviewing the person initiating the 
c - 

complaint, and the victim if it is not the 
same person. 

2 .  Lasting essential information about the 
circumstances of the complaint including 

- Chemical of suspicion 

- Other chemicals in use by the victim at 
the time of zncider,c 

- Other chemicals being used by others rz 
the immediate area. 

- Other chemicals stored in that area. 

- Symptoms 

- How symptoms compare to information in 
the Material Safety Data Sheets for 
those chemicals in the area. 

- Were control measures, such as fume 
hoods and personal protective equipment, 
used and used properly 

devices i n  place or available 
- Are any air sampling or monitoring 
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NOTE The use of cr failure t3 dse personal Frctective 
equipment ana control measures ana t3 follow Stanaard 
Operating or Safety Procedures mignt contribute to the cause 
of overexposure It IS not  the Exposure Evaluator who places 
blame for =he event Blame, r f  aGprogriate, should c3me mucz 

E PURPOSE OF Tf.IFLEiYPOSURE E 
later ana from a differenc source than the exposure 
mvestigator Va6JIBTION IS 13 
DETERMINE -- NOT TO - aSSfGN 
BLAME- 

..cI 

’ C  9Ny EXPOSURE HAS mn P W E ,  

3 A i r  sampling of :he area for suspect 
chemicals. 

4 Determining how the symptoms compare to the 
information on :he MSDS. 

5 Deciding wnether to send victim for 
medical evaluation. 

6. Review of the adequacy of present 

6 2 2 The employees must be notified of the results 

control measures and safety procedures. - 

6 . 3  

of any monitoring within 15 days of receipt cf 
those results 

Medical Co- 

When employees are suspected o r  known to be overexposea 
to toxic chemicals, they should receive prompt medica: 
attention. To ensure that they do receive proper and 
informed medical attention, Analytical Technologies, 
Inc has contracted medical professionals who are 
experienced in treating victims of chemical 
overexposure These people are also knowledgeable about 
which tests or procedures to use to determine i f  there 
has been an over exposure (the techniques are called 
“Differential Diagnosisn ) 

6 3 1 Medical Consultation 

The Safety and Health Officer has the authority 
to authorize medical consultation in 
Non-Emergency cases , 

The person who will be examined will visit 
Doctor’s Neighborhood Care Center. 

It is the responsibility of the Safety and 
Health Officer to arrange for the 
transportation of the person to be examined to 
and from the medical center. 

I 

206 



m I C A L  WGIEKE P U w  
JANUARY 1932” 
SECTION S I X -  
PAGE 4 OF 4 

NOTE If cemical e-qosure 1s confined 3:: suspectea, 
Analytical Ttchnologies, Inc cannot assure t h a t  the victim- 
can properl_;  cperate a motor vehicle The medical report  
will be sent directly to Analytical Technologies, Inc Safety ’ 
and Health Officer and he or she will pass the appropriate 
information along to those involved. 

6 3 2 Medical Consultation Contract and Capabilities 

Appendix E has a copy of the Contractual 
Agreement and the Statement of Qualifications 
of our medical consultant 

6 . 4  

6 . 5  

DOcumentatlOn 

All memos, notes and reports related to a complaint of 
possible exgosure to toxic substances must be marntainea , 
in a file for  easy retrieval with a cross-reference in 
the victim’s personnel file For more on reports and 
record keeping, see Section 8 0 - - 
w f  i c a w  

The employee shall be notified of the results of any 
medical examination with regard to any medical 
condition which might exist from overexposure to a 
chemical , 
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7 . 0  mLOYEE INFORbdATION AND TXAINING 

Thrs section incorporates the minimal informational 
requirements of the OSHA Stanaard vith suggestions for making 
an employee informational and training program effective To 
see the minimum regulatory requirements, see Appendix A 

7 1  

OSHA has required that employees be informed of 

- The existence, location and availability of this 
document (the Chemical Hygiene Plan) 

- 29 CFR 1910.1450 and its appendices. 

7.2 

- The criteria to select, and use personal 
protective equipment properly  

Exposure lints including TLV and PEL. 

- -The emergency procedures and the location-of the 
emergency equipment. 

- The location of available reference materials 
including the Material Safety Data Sheets. 

Information does not need to be a formal training 
session in a classroom setting. Information can be from 
informal group or individual discussions wicn one's 
supemisor, posted notices, o r  handout booklets. OSHA 
has not shown interest in how the employees learn this 
information, but if asked by an OSHA inspector, :he 
emphyees must be able to answer those issues 
accurately 

Although OSHA allows the information to be passed to 
employees in a non-classroom setting, formal training 
remains one of the best methods to ensure that a l l  
employees understand that safety is an issue to take 
seriously. There are many commercially available 
training aids, some of which we use at Analytical 
Technologies, Inc. including. 

Professional personnel contracted to perform 
various types of training. 

- Various videos to be vrewed by employees. 
- Different types of books and booklets available to 

employees. 
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k training program should be fully developed before J.: 
1s presented. The following LS a suggested training 
program from OSHA (Federal Register Vol. 49 No. 146, 
Friday, July 27, 1984, Pages 30290-30294) OSHA Training 
Guidelines. At Analytical Technologies, Inc. we are 
trying to adhere to this particular format, it goes as 
follows . 

OSHA's training guidelines are divided into seven 
steps: 

1. Determine if the training is needed. 

2. Identify the training needs (who, what, 
when). 

3. Identify the goals and obJectives 

4. Develop learning activities. 
Conduct the training. - 

6. Evaluate the program's effectiveness. 

- 5 .  

7 Improve and or supplement the program as 
necessary. 

7 3.1 D e t e m n e  if the Training Program is Needed 

As with any mayor proyect, it i s  necessary 
to determine whether the program i s  
necessary In this case, the necessity is a 
regulatory one and not something which could 
be considered optional. To consewe the 
costs of training, it would be valuable to 
determine if there are any other training 
needs which are compatible with the OSHA 
training. For example, EPA's hazardous 
wastes regulations mandate that any employee 
involved with hazardous waste management 
must be trained on the hazards, which are 
very sinularto OSHA's training requirements. 
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Identify the Trainlng Needs 

The regulatory contents of the trainlng 
program have already been outlined, 
needs snould be identified, including 

other 

Who has to be trained and on which 
topics. 

when to do the training - 
How shall the training be done 
best format for the audience) 

(the 

which toplcs should receive the most 
emphasis. 

- 

Identify Goals and ObJectives 

Training has many possible options and 
details to review. 
topics which could be discussed. There are 
so many details, in fact, that it is 
posslble to forget why the program IS taking 
place. Remember that the Laboratory Standard 
trainlng program is primarzly for 
discussions on chemacal safety and how the 
labels and Materlal Safety Data Sheets can 
improve safety, if properly used. 

There are many safety 

One special ob] 
course is that 
handled safely. 
to be used when 
the chemrcal 
safely. This 
repeated severa 

ective of any chemrcal safety 
hazardous chermcals can be 
Speczal safeguards may have 

handling a chemical, however, 
can ultxmately oe handled 
theme of safety should be 
1 times in the program. 

Develop Training Programs 

Developxng the training program can be 
simpllf led be using existing systems, movies 
and programs for common safety issues such 
as flammable o r  corrosive chemical safety. 
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Conductrng the Training 

There will be some special problems to 
anticipate when conducting the training such 
as : 

Scheduling - How to make sure everyone is 
trained, even those who are on vacations or 
have conflicting schedules or even sick. 

Questions - How to address the audience's 
questions both during and especially after 
the training sessions. 

7 3.6 Evaluating the Program's Effectiveness 

7 3.7 

7 . 3 . 8  

Bccause OSHA's enforcement of training LS by 
a Performance Standard (meaning how well the , 
people remember what was discussed as 
opposed to whether they attended the c l a s s ) ,  
testing of some sort  should be given after  
each grogram to ensure that everyone 
understands what was discussed. c 

Documentation of everyone's attendance in 
the program can help somewhat in proving to 
OSHA that the training did take place, but 
the OSHA inspector may requast some other 
proof of the program's effectiveness. 

Improvement of or Augmencang the Program 

If necessary, the training program could be 
improved, updated, or added t3. The way of 
determining that requirement i s  to have an 
active way of testing or evaluating the 
program's effectiveness. 

Training Under 29 CFR 1910.1450 

Training under 29 CFR 1910.1450 must include 
the following: , 

A. Methods and observations that may be 
used to detect the presence or 
release of a hazardous chemical (such 
as monitoring conducted by the 
employer, continuous monitoring 
devices, visual appearance or odor of 
hazardous cherrucals when being 
released, etc. ) . 
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B. The physical and health hazards of 
chemicals In the work area, and 

C. The measures employees can take to 
protect themselves from these 
hazards, including specific 
procedures the employer has 
implemented to protect employees from 
exposure to hazardous chemicals, such 
as appropriate work practices, 
emergency procedures, and personal 
protective equipment to be used. 

(11) The employee shall be trained on 
the applicable details of the 
employer's written Chermcal Hygiene 
Plan. 

(See p. 3329, January 31, 1990, 
Section f, 4, 1 of Federal Register 
Volume 55, No. 21.) - 

2r3  
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This sectLon reviews the value of documenting compliance with 
t h i s  s a f e t y  standard, not just for OSHA's information, but 
for general liability and the ability to periodically assess 
the safe conduct of employees. 

8.1 Recor- 

SFecific records may be required in t h e  event of lost 
work time resulting from an exposure or accident on the 
2ob. The standard form OSHA 200 is used to document 
lost workdays from incidents that occur at work. 

In addition to records requtred by OSHA, it is 
desirable to keep special records developed znternally 
which document suspected exposures and employee exposure 
complaints regardless of the outcome of the Exposure 
Evaluation. Other incidents and activities could be 
documented for future reference. Some examples of 
desirable records include: 

- Complaints from Employees - Even if the 
complaint i s  found to be un)ustified, it is 
desirable to keep a record of the complaint, 
the investigation, and the outcome. The 
complaints mrght be about chermcal exposure, 
but could include complaints about inoperative 
engineered controls o r  defective personal 
protective equipment. 

L - 

Repair and Maintenance Records for Control 
Systems - Demonstrate that equqment such as 
fume hoods are well maintained and kept in 
proper operating condition. 

MaJor Safety Suggestions from Employees - Can 
be valuable to improve laboratory safety. Even 
if the issue as decided to be non-workable, 
the fact that the suggestion was taken 
seriously and exarmned i s  valuable. 
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PART 1910-OCCUPATIONAL SAFETY 
AND geALTB STANDARDS 

* i The authority citation for part 1910, subpart Z i s  amended 
by adding the following citation at the end. (Citation which 
precedes asterrsk indicates general rule making authority 1 

Authority. secs. 6 and 8. Occupataonal Safety and Health Act, 
29 U.S.C. 655, 657, Secretary of Labor's Orders nos. 12-71 

applicable; and 29 CFR part 1911. ***Section 1910.1450 i s  
also issued under sec. 6(b)  , 8(c) and 8(g) ( 2 )  P u b .  L. 
91-596, 84 Stat. 1593, 1599, 1600; 29 U.S C. 655, 657 

(36 FR 8754), 8-76 (41 FR ZSOSS), O t  9-83 (48 FR 35736), as 

2. Section 1910.1450 is added to subpart 2 ,  part 1910 to read 
as follows: 

Section #1910.1450: Occupational exposure to hazardous 
chenucals in laboratories. 

(a) Scope and application. 
L 

(1) This sectron shall apply to all employers engaged 
in the laboratory use of hazardous chenucals as defined 
below. 

( 2 )  Where this section applies, at shall supersede, for 
laboratories, the requirements of all other OSHA health 
standards in 29 CFR part 1910, subpart Z, except as 
follows : 

(1) For any OSHA health standard, only the 
requirement to lint employee exposure to the 
specific pemussible exposure limit shall apply for 
laboratories, unless that particular standard 
states otherwise or unless the conditions of 
paragraph (a) ( 2 )  (iii) of this section apply. 

(ii) Prohibition gf eye and skin contact where 
specified by any OSHA health standard shall be 
observed. 

(iii) where the action level (or 1x1 the absence of 
an action level, the pernusslble exposure lirmt) is 
routinely exceeded for an OSHA regulated substance 
with exposure monitoring and medical surveillance 
requirements, paragraphs (d) and (9) (1) (ii) of 
this section shall apply. 
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(3 )  This section shall not apply to 

(1) Uses of hazardous chermcals which do not meet 
the definition of labOrat0~ use, and in such cases 
the employer shall comply with the relevant 
standard in 29 CFR part 1910, subpart 2, even if 
such use occurs in a laboratory. 

(11) Laboratory uses of hazardous chemicals whrch 
provide no potential f o r  employee exposure. 
Examples of such conditions rmght include: 

(A) Procedures using chemically impregnated 
test media such as Dip-and-Read tests where a 
reagent strip is dipped into the specimen to 
be tested and the results are interpreted by 
cmarrng the color reaction to a color chart 
supplied by the manufacturer o f  the test 
s t r i p ;  and 

(B) Commercially prepared kits such as those 

all of the reagents needed to conduct the test 
are contained in the kit. 

- used in perfonrung pregnancy tests in w?lich 

(b) Definitions: 

llAction level" means a concentration designated in 29 
CFR part 1910 for a specific substance, calculated as 
an eight ( 8) hour time-weighted average, whizfi 
initiates certain required actzvities such as exposure 
monitoring and medical surverllance. 

tlAssistant Secretary" means the Assistant Secretary o f  
Labor f o r  Occupational Safety and Health, U.S. 
Department of Labor, or designee. 

llCarcinogenn (see "select carcinogen"). 

I1Cheuucal Hygiene Officer" means an employee who is 
designated by the employer, and who is qualified by 
training or experience, to provide technical guidance 
in the development and implementation of the provisions 
of the Qeuucal Hygiene Plan. This definition i s  not 
intended to place limitations on the position 
description or ]ob classification that the designated 
individual shall hold within the employer's 
organizational structure. 
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trChemical Hygiene Plan" means a written program 
developed and inrplernented by the employer which sets 
forth procedures, equipment, personal protective 
equipment and work practices that (1) ar@ capable o f  
protecting employees from the health hazards presented 
by hazardous chermcals used in that particular work 
place and (11) meets the requirements of paragraph (e) 
of this section. 

"Combustible liquid" means any liquid having a flash 
point at or above 100 degrees F ( 3 7  8OC) , but below 200 
degrees F (93.3 degrees C) except any mucture having 
components with flash points of 200 degrees F (93.3OC), 
o r  higher, the total volume of which make up 99 percent 
or more of the total volume of the mucture. 

IICompressed means: (1) A gas at mucture of gases 
having, in a container, an absolute pressure exceeding 
40 psi at 70 degrees F (21.1 degrees C)  , or (11.) A 
gas or rmxture of gases having, in a container, an 
absolute pressure exceeding 104 psi at 130 degrees F 
(54.4-degrees F)  regardless of the pressure at 76 
degrees F (21.1 degrees C) ; or (ill) A liquid having a 
vapor pressure exceeding 40 psi at 100 degrees F (37.8 
degrees C) as determined by ASTM D-323-72. 

Westgnated area" means an area which may be used for 
work with Itselect carcinogens,R reproductive toxins o r  
substances which have a high degree of acute toxicity 
A designated area may be the entire laboratorf, an area 
of a laboratory or a device such as a laboratory hood. 

"Emergency" means any occurrence such as, but not 
lirmted to, equipment f atlure, rupture of containers 
or failure of control equipment which results in an 
uncontrolled release of a hazardous chemacal i n to  the 
work place. 

, 

whnployeen means an individual employed in a laboratory 
work place who may be exposed to hazardous chenucals in 
the course o f  hts or her assignments. 

q*Explosive81 means a chermcal that causes a sudden, 
almost instantaneous release of pressure, gas, and heat 
when sublected to sudden shock, pressure, or high 
temperature. 
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ftFlammablell means a chemical that f a l l s  into one of the 
following categories. , 

(11 ItAerosol, flananable" means an aerosol that, 
when tested by the method described in 16 CFR 
1500 45, yields a flame protection exceeding 18 
inches at f u l l  valve opening, or a flashback (a 
flame extending back to the valve) at any degree of 
valve opening; 

( l a )  "Gas, flammablen8 means: (A) A gas that, at 
ambient temperature and pressure, fonns a 
flaumable rmxture with axr at a, concentration of 
13 percent by volume or less; or (E) A gas that, 
at ambient temperature and pressure, forms a range 
of flaumable rmxtures with air wider than 12 
percent by volume, regardless of the  lower lirmt. 

(iii) "Liquid, means any liquid having 
a flashpoint below 100°F (37 8 degrees C) ,  except 
any mucture having components with flashpoints of 
L O O  degrees F (37.8'C) or higher, the total of 
which make up 99 percent or more of the total 
volume of the mixture. 

( iv)  " S o l i d ,  flarmnablett means a solid,  other than 
a blasting agent or explosive as defined i n  Section 
No. 1910.109 (a), that is liable to cause fire 
through friction, absorption o f  moisture, a 
spontaneous cfiermcal change, or retained heat frcm 
manufacturing or proces81ng, or which can be 
ignited readily and when ignited burns so 
vigorously and persistently as to create a serious 
hazard. A chermcal shall be considered to be a 
flammable solid i f ,  when tested by the method 
descrzbed in 16 CFR 1500.44, it ignites and burns 
with a self-sustained flame at a rate greater than 
one-tenth of an inch per second along its mayor 
axis .  
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(v) ltFlashpoint'v means the minimum temperature at 
which a liquid gives off a vapor i n  sufficient 
concentration to ignite when tested as follows. (1) 
Tagliabue Closed Tester [See American National 
Standard Method of Test for Flash Point by Tag 
Closed Tester, 211.24-1979 (ASTM D 5 6 - 7 9 ) ]  for 
liquids with a viscosity of less than 45 Saybolt 
Universal Seconds (SUS) at 100 degrees F (37.8 
degrees C), that do not have a tendency to form a ' 
surface film under test, or (ti) Pensky-Martens 
Closed Tester [see American National Standard 
Method of Test for Flash Point by Pensky-Martens 
Closed Tester, 211.7-1979 (ASTM D 93-79]] for 
liquids with a viscosity equal to or greater than 
45 SUS at 100 degrees F (37.8 degrees C) ,  or that 
contain suspended solids,  or that have a tendency 
to form a surface film under test, or ( i a i )  Set a 
flash Closed Tester [srre American National Standard 
Method of Test for Flash Point by Set a flash 
Closed Tester (ASTM D 3278-78)l. 

Organic peroxides, which undergo auto accelerating 
€hemal decomposition, are excluded from any of the 
flashpoint determination methods specified above. 

IIHazardous chemical" means a chemical for which there 
is statistically significant evidence based on at least 
one study conducted in accordance with established 
scientific principles that acute or chronic health 
effects may occur in exposed mplcyees . %-e t e z .  l t b a l t h  
Hazard" includes chenucals which are carcinogens, toxic 
or highly toxic agents, reproductive toxins, irritants, 
corrosives, sensitizers, hepatoxins, nephrotoxins, 
neurotoxins, agents which act on the hematopoietic 
systems, and agents which damage the lungs, skin, eyes, 
or mucous membranes. 

I 

Appendices A and B of the Hazard Communication Standard 
(29 CFR 1910.1200) provide further guidance in 
defining the scope of health hazards and detemne 
whether or not a chermcal is to be considered hazardous 
for purposes of this standard. 

llLaboratoryll means a facility where the "laboratory use 
of hazardous chermcalsll occurs. It is a work place 
where relatively small quantities of hazardous 
chermcals are used on a non-production basis. 

I'Laboratory scalellmeans work with substances in which 
the containers used f o r  reacttons, transfers, and other 
handling o f  substances are designed to be easily and 
safely manipulated by one person. llLaboratory scale" 
excludes those work places whose function is t o  produce 1 
commercial quantities of materials. I 
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"Laboratory-type hoodtt means a device located in a 
laboratory, enclosure on frve sides with a moveable 
sash for fixed partial enclosed on the remaining side; 
constructed and maintained t o  draw air from the 
laboratory and to prevent or rmnirmze the escape of air 
contarmnants into the laboratory; and allows chemical 
manipulations to be conducted zn the 
insertion of any portion of the employee's body other 
than hands and arms. 

enclosure without 

Walk-in hoods with adjustable sashes meet the above 
definition provided that the sashes are adyusted during 
use so that the a i r  flow and the exhaust of air 
contarmnants are not comprormsed and employees do not 
work inside the enclosure during the release of 
airborne hazardous chermcals . 
ItLaboratory use of hazardous chemicalstt means handling 
of use of such chermcals in which all of the following 
conditions are met: (1) chenucal manipulations are 
carried out on a Itlaboratory scale;t* (it) Multiple 
chermsal procedures or chermcals are used; (iii)-The 
procedures involved are not part of  a production 
process, nor in any way simulate a production process; 
and ( iv)  ltProtective laboratory practices and 
equipment" are available and in common US@ to 
nuninnze the potential for employee exposure to 
hazardous cheuucals. 

ItMedical consultatxont* mans a consultation which takes 
place between an employee and a licensed physician far 
the purpose of determrning what medical a w n a t i o n s  
or procedures, if any, are appropriate in cases where a 
significant exposure tc a hazardous chermcal may have 
taken place. 

t*Organzc peroxide" 
contains the bivalent -0-0- structure derivative of 
hydrogen peroxide where one o r  both of the hydrogen 
atoms has been replaced by an organic radical. 

ttOxidizert* means a chermcal other than a blasting agent 
or explosive as defined in Section No. 1910.109 (a) , 
that initiates or promotes combustion in other 
materials, thereby causing fire either of itself or 
through the release of oxygen or other gases. 

ttPhysical hazardt* means a chermcal f o r  which there is 
scientifically valid evidence that it is a combustible 
liquid, a compressed gas, explosive, flammable, an 
organic peroxide, an oxidizer, pyrophoric, unstable 
(reactive) or water-reactive. 

means an organic compound that 
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ftProtective laboratory practices and equipment" means 
those laboratory procedures, 3raCtiCeS and equipment 
accepted by laboratory health- and safety experts as 
effecc:lve, or  that the employer can show to be 
effective, In mininuzing the potential for employee 
exposure to hazardous chenucals. 

I'Reproductive toxinstt means chenucals which affect the-  
reproductive capabilities including chromosomal damage 
(mutations) and effects on fetuses (teratogenesis) 

Itselect carcinogen" means any substance which meets one 
of the following criteria: (1)  It is regulated by OSHA 
as a carctnogen; or (1x1 It 1s listed under the 
category, t%nown to be carcmnogens," in the Annual 
Report on Carcinogens published by the National 
Toxicology Program (NTP) (latest edition), or (iii) Zt 
is lasted under Group 1 (t*carcinogenic to humanstt) by 
the International Agency f o r  Research on Cancer 
Monographs (IARC) (latest editions); or (iv) It is 
lasted in either Group 2A or 28 by IARC or under the 
category, "reasonably anticrpated to be carciabgens4t by 
NTP, and causes statistically significant tumor 
incidence in experimental animals in accordance with 
any of the following crzteria: (A) After inhalation 
exposure of 6-7 hours per day, S days per week, for a 
significant ortion of a lifetime to dosages of less 
than 10 ms/rrp;  (B) After repeated skin application of 
less than 300 (mg/kg of body weight) per week; or (C) 
After ora l  dosages of less than 50 mg/kg e2 body 
weight per day. 

tWnstable (reactive)" means a chenucal which i s  the 
pure state, or as produced or transported, wall 
vigorously polymerize, decompose, condense, or w i l l  
become self-reactive under conditions of shocks, 
pressure or temperature. 

nWater-reactiven means a chemtcal that reacts with 
water to release a gas that i s  either flammable o r  
presents a health hazard. 

(c)  Pemssible exposure limrts: For laboratory uses of 
OSHA regulated substances, the employer shall assure that 
laboratory employees' exposures to such substances do not 
exceed the pemssible exposure limits specified in 29 CFR 
part 1910, subpart 2 .  
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(d) Employee exposure determination - (1) Initial 
monotoring. ?he enqloyer shall measure the employee's 
exposure to any substance regulated by a standard which 
requires monitoring if there IS reason to believe that 
exposure levels for that substance routinely exceed the 
action level (or in the absence of an action level, the PEL) 
(2) Periodic monitoring: If the initial monitoring 
prescribed by paragraph (d) (1) of this section discloses 
employee exposure over the action level (or in the absence 
of an action level, the PEL), the employed shall 
immediately comply with the exposure monitoring provisions 
of the relevant standard. ( 3 )  Terrmnation of monitoring. 
Monitoring may be temnated in accordance with the relevant 
standard. (4) Employee notification of monitoring results: 
The employer shall, within 15 working days after the 
receipt of any monitoring results, notify the employee of 
these results in writing either rndividually or by posting 
results in an appropriate locatzon that is accessible to 
employees. 

(e)  Cheuucal hygiene plan - General. (Appendix A of this 
section is-non mandatory but provides guidance to asszst 
employers in the development of the Chenucal Hygiene Plan.) 
(1) Where hazardous cheuucals as defined by this standard 
are used in the work place, the employer shall develop and 
carry out the provisions of a written Chermcal Hygiene Plan 
which as: (I) Capable of protecting employees from health 
hazards associated with hazardous chemicals in that 
laboratory and (ii) Capable of keeping exposures below the 
lints specified zn paragraph (c)  cf thrs sectzoa. ( 2 )  %e 
Chemical Hygiene Plan shall be readily available to 
employees, employee representatives and, upon request, t o  
the Assistant Secretary ( 3 )  The Chemical Hygiene Plan 
shall include each of the fcllowing elements and shall 
indicate specific measures that the employer will take to 
ensure laboratory employee protection: 
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(i)Standard operating procedures relevant t o  safety and 
health cmsideratzons to be followed when laboratory work 
involves t h e  use of hazardous chemicals, (11) Criteria that 
the employer will use to determine and implement control 
measures to reduce employee exposure to hazardous chemicals 
including engineering controls, the use of personal 
protective equipment and hygiene practices; particular 
attention shall be given to the selection of control 
measures for chermcals that are known to be extremely 
hazardous; (iii) A requirement that fume hoods and other 
protective equipment are functioning properly and specific 
measures that shall be taken to ensure proper and adequate 
performance of such equipment, (iv) Provisions for employee 
information and training as prescribed in paragraph (f) of 
this section; (v)  The circumstances under which a particular 
laboratory operation, procedure or activity shall require 
prior approval from the employer or the employer's 
designee before implementation; (vi) Provisions for 
medical consultation and medical exanunations in 
accordance with paragraph ( g )  of this section, (vii) 
Designation of personnel responsible for implementation of 
Chermcal Hygiene Plan including the assignment of a 
Chermcal Hygiene Officer and, i f  appropriate, 
establishment of a Chenucal Hygiene CorrPruttee; and 
(viii) Provisions f o r  additional employee protection for 
work with particularly hazardous substances. 
"select carcinogens", reproductive toxins and substances 
which have a high degree of acute toxicity. 
consideration shall be given to the following provisions 
which shall be included where appropriate: (A) 
Establishment of a designated area; (B) Use of containment 
devices such as fume hoods of glove boxes; (C) Procedures 
for safe removal of contarmnated waste; and (D! 
Decontanunation procedures. ( 4 )  The employer snall review 
and evaluate the effectiveness of the Chenucal Hygiene Plan 
at least annually and up date it as necessary 

- 

These include 

Specific 
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(f) Employee information ana training. (1) The employer 
shall provide employees with information and training t3 
ensure that they are apprised of the hazards of chermcals 
present i n  their work area. ( 2 )  Such information shall be 
provided at the time of an employee's initial assignment to , 
a work area where hazardous chemicals are present and prior 
to assignments involvrng new exposure situatrons. The 
frequency of refresher information and training shall be 
detemned by the employer. (3) Information. Employees 
shall be informed of. (1) The contents of this standard and 
its appendices which shall be made available to employees, 
(iil The location and availability of the employer's 
Cheuucal Hygiene Plan; (1x1) The permissible exposure l i n t s  
for OSHA regulated substances or recommended exposure limats 
for other hazardous chermcals where there is no applicable 
OSHA standard; ( iv )  Signs and symptoms associated with 
exposure to hazardous chemicals used in the laboratory, and 
(v) The location and availability of known reference 
material on the hazards, safe handling, storage and disposal 
of hazardous chermcals found in the laboratory including, 
but not liauted to, Material Safety Data Sheets received 
from the chemrcal supplier. ( 4 )  Training. (1) Employee 
training shall include: (A) Methods and observataons that 
may be used to detect the presence or release of a hazardous 
chermcal (such as monitoring conducted by the employer, 
continuous monitoring devices, visual appearance or odor of 
hazardous chemicals when being released, etc. 1 , (8) The 
physical and health hazards of chermcals in the work area; 
and (C) The measures employees can take to protect themselves 
frcm these hazards, including specific grcceeares the e q l s y e r  
has implemented to protect employees from exposure to 
hazardous chermcals such as appropriate work practices, 
emergency procedures, and personal protective equipment to be 
used. (ii) The employee shall be trained on the applicabie 
details of the employer's written Chemacal Hygiene Plan. 

(g) Medical consultation and medical examanattons. (1) The 
employer shall provide all employees who work with hazardous 
chermcals an opportunity to receive medical attention, 
uacluding any follow-up exarmnations which the examining 
physicran detemnes to be necessary under the following 
circumstances. 

2-23 
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(1) Whenever an employee develops s i p s  or symptoms associated 
with a hazardous chemical t3 wnich t h e  employee may have been 
exposed in the laboratory, the employee shall be provided an 
opportunity to receive an appropriate medical exarmnation. 
(11) Where exposure monitoring reveals an exposure level 
routinely above the action level (or in the absence of an 
action level, the PEL) f o r  an OSHA regulated substance for 
which there are exposure monitoring and medical surveillance 
re:,uirements, medical surveillance shall be established f o r  
the affected employee as prescribed by the particular 
standard. (111) Whenever an event takes place in the work area 
such as a spill, leak, explosion or other occurrence resulting 
in the likelihood of a hazardous exposure, the affected 
employee shall be provided an opportunity f o r  a medical 
consultation. Such consultation shall be for the purpose of 
dcterriuning the need f o r  a medical exarmnation. ( 2 )  A l l  
medical exauunations and consultations shall be performed by 
or under the direct supervision of a licensed physician and 
shall be provided without cost to the employee, without loss 
of pay and at a reasonable time and place. ( 2 )  Information 
provided to the physician. The employer shall provide the 
following Infomation to the physician: (1) The rdemity of 
the hazardous chemical(s) to which the employee may have been 
exposed; (ii) A description of the conditions under which 
the exposure occurred including quantitative exposure data, if 
available; and (iii) A description of the signs and symptoms 
of exposure that the employee in experiencing, if any. ( 4 )  
Physician's written opinion. (1) For exarmnation or 
consultation required under this standard, the employer shall 
obtain a written opinion frcm the exauuning physician which 
shall include the following: (A) Any recommendation for 
further medical follow-up; (B) The results of the medical 
exauunation and any associated tests, (C) Any medical 
condition which may be revealed in the course of the 
examanation which may place the employee at increased risk as 
a result of exposure to a hazardous cheuucal found in  the work 
place; and (0) A statement that the employee has been informed 
by the physician of the results of  the consultation of medical 
exauunation and any medical condition that may require further 
exmunation or treatment. (xi) The written opinion shall not 
reveal specific findings of diagnoses unrelated to 
occupational exposure. 
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(h) Hazard identification, (1)  with respect to labels and 
material safety data sneets: (1) Zqloyers shall ensure that 
labels on incoming containers of hazardous chemicals are not 
removed o r  defaced. (ii) Employers shall maintain any 
material safety data sheets that are received with incormng 
shipments of hazardous chemtcals, and ensure that they are 
readily accessible to laboratory employees. ( 2 )  The 
following provisions shall apply to chermcal substances 
developed in the laboratory; (1) If the composition of the 
chermcal substance which is produced exclusively for the 
laboratory's use i s  known, the employ@r shall deterrmne i f  
it is a hazardous chermcal as defined in paragraph (b) of 
this section. If the chermcal is deternuned to be hazardous, 
the employer shall provide appropriate training as required 
under paragraph (f) of this section. (ii) If the chermcal 
produced is a by product whose composition is not known, 
the employer shall assume that the substance is hazardous 
and shall implement paragraph (e) of this section. (ill) If 
the chenucal substance is produced for another user outside 
of the laboratory, the employer shall comply with the Hazard 
Communication Standard (29 CFR 1910.1200) including the 
requirements f o r  preparation of material safety data-sheets 
and labeliig. 

(1) USE OF RESPIRATORS. Where the use of respirators i s  
necessary to maintain exposure below pewssible exposure 
l i n t s ,  the employer shall provide, at no cost to the 
employee, the proper respiratory equipment. Resparators 
shall be selected and used in accordance with the 
roquzrements of 29 CFEC 1910.134. 

(1 ) RECORD KEEPING. 

(1) The employer shall establish and maintain for each 
employee an accurate record of any measurements taken to 
monitor employee exposures and any medical consultation 
and exarmnations including tests or written opinions 
required by this standard. 

( 2 )  The employer shall assure that such records are 
kept, transferred, and made available i n  accordance with 
29 CFR 1910.20. 

(k) DATES 

! (1) Effective date. This section shall 
effective May 1, 1990. 

( 2 )  START-UP DATES. 

(i) Employers shall have developed and implemented 
a written Cheuucal Hygiene Plan no later than 
January 31, 1991. I 
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(1x1 Paragraph (a) ( 2 )  cf this section shall not 
take effect until the employer has developed and 
implemented a written Chemical Hygiene Plan. 

(1) APPENDICES. The information cantained in the appendices 
is not intended, by itself, to create any additional 
obligations not otherwise imposed or to detract from any 
existing obligation. 

APPENDIX A to 29 CFR 1910.145O--National Research Council 
Recormnendations Concerning Chemical Hygiene in Laboratories 
( Non- Manda t ory 1 

Table of Contents 

Foreword 

Corresponding Sections of the Standard and This Appendix 

A. General Principals 

1. Winirmze all Chemical Exposures 
2. Avoid Underestimation of Risk 
3. Provide Adequate Ventilation 
4. Institute a Chetnrcal Hygiene Program 
5. Observe the PELS and TLVs 

B. Responsibilities 

1. Chief Sxecutive Officer 
2. Supervisor of Aduunistration Unit 
3. Chenucal Hygrene Officer 
4 Laboratory Supemisor 
5. Prolect Director 
6. Laboratory Worker 

C. The Laboratory Facility 

1. Design 
2. Maintenance 
3. Usage 
4. Ventilation 
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3. Components of the Chemical Hygiene Plan 

1. 
2. 
3 .  
4 
5 .  
6 .  
7 
8 .  
9 .  
10. 
11. 

Basic Rules and Procedures 
Chermcal Procurement, Distribution, and Storage 
Environmental Monitoring 
Housekeeping, Maintenance and Inspections 
Medical Program 
Personal Protective Apparel and Equipment 
Records 
Signs and Labels 
Spills and Accidents 
Training and Information 
Waste Disposal 

E. General Procedures for Working With Chamacals 

1. General Rules for all laboratory Work with 
Chermcals 

2. Allergens and Embryotoxins 
3. Chermcals of Moderate Chronic or High Acute 

Toxici ty 
4. Chermcals of High Chronic Toxicity 
5. Animal Work with Chermcals of High Chronic Toxicity 

L 

F. Safety Recommendations 

G. Material Safety Data Sheets 
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FORWARD 

As guidance for each emloyer I s development of an appropriate 
laboratory Chemical Hygiene Plan, the following non-mandatory 
recornendations are provided. They were extracted from I'Prudent 
Practices for Handling Hazardous Chermcals in laboratories" 
(ref erred to below as l*prudenc PracticesI1 ) . which was pubkshed 
In 1981 by the National Research Council and i s  available from the 

Natioaal Research Council and is available from the National 
Academy Press 2101 Constitution Ane M W . p  Washington DC. 20418 

"Prudent Practices@' is cited because of its wide distribution and 
acceptance and because of its preparation by members of the 
laboratory carrarmnity through the sponsorship of the National 
Research Council. However, none of the recommendations given here 
will modify and requirements of the laboratory standard. This 

Appends merely presents pertinent recommendations from IIPrudent 
Practzces", organized into a form convenient for quick reference 
during operation of a laboratory facility and during development 
and applicatzonof a Chermcal Hygiene Plan. Users of thzs appendix 
should consult I@Prudent Practices@@ for a more extended 
presentation and justificatzon for each recommendation. 

I@Prudent 
while the 
hazards. 
toward c 
Wlth the 

Practices" deals with both safety and chermcal hazards 
laboratory standard is concerned primarily with chermcal 
Therefore, only those recommendations directed primarily 
ontrol of toxic exposures are cited in this appendix, 
t e n  '@chemzcaL %fgienetl being substztuted for the word 

Igsafety'@ However, since conditions producing or threatening 
physical iniury often pose toxtc risks as well, page references 
concerning ma-jor categories of safety hazards in the laboratory 
are given i n  section F. 

The recommendations from "Prudent Practices+@ have been 
paraphrased, combined, or otherwise reorganized, and readings have 
been added. However, their sense has not been changed. 

Corresponding Sections of the Standard and this Appendix 

The following table is given for the convenience of those who 
are developing a Chermcal Hygiene Plan which will satisfy the 
requirements of paragraph (e) of the standard. It indicates 
those sections of this appendix which are most pertinent to each 
of the sections of paragraph (e )  and related paragraphs. 



Paragraph and topic in laboratory 
standard Relevant 

(e) ( 3 )  (1) Standard operating procedures 
for handling toxic chermcals. 
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(e) ( 3 )  ( i l l  Criteria to be used f o r  
implementation of measures to reduce exposures 

(e) ( 3 )  ( 1 ~ )  Fume hood performance 

(e) ( 3 )  (iv) Employee information and training 
(including emergency procedures) 

(e)  ( 3 )  (v) Requirements for prior approval 
of laboratory activities. 

(e) ( 3 )  (vi) Medical consultation and medical 
examznations. 

Agpendix 
Section 

C,D,E. 

D 

C 4 b  

D10, D9 

E2b, E4b 

D5, 541 

(e) ( 3 )  (viil Chermcal hygiene responsibilities. 8 
c 

(e) ( 3 )  (vii;) Special precautions for work with 
parttcularly hazardous substances. 

E2, E3, E4 

In this appendix, those recommendations directed primarily at 
adnunistrators and supervisors aret given in sections A-D. Those 
recommendations o f  primary concern to employees who are actually 
handling laboratory chermcals are given in section E. (Reference 
to page numbers in ItPmdent Practxesgt are given ia aarentkeses. 1 

. 
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x GENERAL PRINCITALS FOR WORK WITH IABORATORY CHEMICALS. 

In addition to the more detailed recommendations listed below 
in sections 9 - E .  "Prudent Practicesif expresses certain 
general principles, including the following 

1. 

2. 

3 .  

4 .  

5 .  

It is prudent to minimize a l l  chemical exposures. 
Because few laboratory cheuucals are without hazards, 
general precautions f o r  handling all laboratory 
chermcals should be adopted, rather than specific 
guidelines f o r  particular chemicals (2, 10) Skin 
contact with chenucals should be avoided as a cardinal 
rule (198). 

Avoid under estimation of risk. Even for substances of 
no known significant hazard, exposure should be 
minimized ; for work with substances which present 
special hazards, special precautions should be taken 
(10, 37, 3 8 )  One should assume that any rmxture will 
be more toxic than its most toxic component (30, 103) 
and that all substances of unknown toxicity are toxic 
( 3 ,  343. 

L 

Provide adequate ventilation. The best way to prevent 
exposure to airborne substances is to prevent their 
escape into the working atmosphere by use of hoods and 
other ventilation devices (32, 198) 

Institute a cheuucal hygiene program. A mandatory 
chermcal hygiene program designed to rmninuze exposures 
i s  needed; it should be a regular, continuing effort, 
not merely a standby or short-term activity (6, 1 1 ) .  
Its recommendations should be followed in academic 
teaching laboratories as well as by full-time 
laboratory workers ( 1 3 )  

Observe the PELS, TLVs. The Permissible Exposure Lints 
of OSHA and the Threshold Linut Values of the American 
Conference of Governmental Industrial Hygienists should 
not be exceeded (13) . 
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3. CHEMICAL HYGIENE RESPONSIBILITIES 

Responsibility for chermcal hygiene rests at a l l  levels (6, 
11, 21) including the. 

1. Chief Executive Officer,who has ultimate responsibility 
for chenucal hygiene within the institution and must, 
with other adrmnistrators, provide continuing support 
for institutional chermcal hygiene (7, 11). 

2. Supervisor of the department or  other adnunistrative 
uxut, who IS responsible for chermcal hygiene in that 
Unat ( 7 ) .  

3. Cheacal hygiene officer ( s )  whose appointment 1s 
essential ( 7 )  and who mtfst. 

(a)  Work with adrmnistrators and other employees tu 
develop and implement appropriate chermcal hygiene 
policies and practices ( 7 )  ; 

(b) Monitor procurement, use, and disposal  of chermcals 
used in the lab ( 8 )  , 

(c) See thqt appropriate audits are maintained ( 8 )  ; 

(d) Help proIect directors develop precautions and 
adequate facalitzes (10) ; 

regulated substances ( S O )  and 
!e) kaow the current legal requirements ccac8,m,xz 3 

(f) Seek ways to improve the chemical hygiene program 
( 8 ,  11) 

4. Laboratory supervisor, who has overall responsibility 
for chermcal hygiene in the laboratory (21) including 
responsibility to. 

(a) Ensure that workers know and follow the chermcal 
hygiene rules, that protective equipment is available 
and in working order, and that appropriate training has 
been provided (21,221 



5 .  

6 .  

c. rn 
1. 

2 .  

3. 
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(b) Provide regular, formal chemical hygiene and 
housekeeping inspections including routine inspections 
of emergency equipment (21, 171) , 

(c)  Know the current legal requirements concerning 
regulated substances (SO, 2 3 1 )  , 

(d) 
and equipment (156, 160, 1621, and 

Detennzne the required levels of protective apparel 

(e) Ensure that facilities and training for use of any 
material being ordered are adequate (215) 

ProJect director or director o f  other specific 
operation, who has primary responszbility for chermcal 
hygzene procidures for that operation ( 7 ) .  

Laboratory worker, who is responsible for- 

(a) Planning and conducting each operation m 
accordance with the institutional chermcal hygiene 
procedures (7, 21, 22, 230); and c 

(b) Developing good personal chermcal hygiene habits 
( 2 2 ) .  

LABORATORY FACILITY 

Design. The laboratory facility should have: 

(a) An appropriate general ventilation system (see C4 
below) with air intakes of contamrnated a i r  (1941, 

(b) Adequate, well-ventilated stockrooms/storerooms 
(218, 219); 

(c) Laboratory hoods and sinks (12, 162); 

(d) Other safety equtpment including eyewash fountains 
and drench showers (162, 1691, and 

(e) Arrangements for waste disposal (12, 240) 

Maintenance, Chemical - hygzene related equipment 
(hoods, incmerator, etc.) should undergo continuing 
appraisal and be modified if inadequate (11,121. 

Usage. The week conducted (10) and its scale (12) must 
be appropriate to the physical facilities available and, 
especially, to the quantity of ventilation (13). 
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4 

. 

Ventilation 

General laboratory ventilation. This system should. 
Provide a source of air far breathing and for inpuc 
to local ventilation devices, (199) it should nor 
be relied on for protection for toxic substances 
released into the laboratory (198) ; ensure that 
laboratory air 1s continually replaced, preventing 
increase of air concentrations of toxic substances 
during the working day (194), direct a i r  flow into 
the laboratory from non - laboratory areas and out 
to the exterxor of the building (194). 

HOODS. A laboratory hood with 2.5 linear feet of 
hood space per person should be provided f o r  
every 2 workers if they spend most of their time 
working with chemicals (199) 1, each hood should 
have a continues monrtoring device to allow 
convenient conf i m a t i o n  of adequate hood 

performance before use (200, 2 0 9 ) .  If this'is not 
possible, work with substances of unknown 

toxicity should be avoided (13) or other types o f  
local ventilation devices should be provided (199) . 
See pp. 201-201 for a discussion o f  hood design, 
construction, and evaluation. 

CTXER L O W  VENTIIATIOH DGVICES. Ventilated storage 
cabinets, canopy hoods, snorkels, etc. should be 
provided as needed (199)  Each canopy hood and 
snorkels should have a separate exhaust duct. 
( 2 0 7 ) .  

Special ventilation areas. Exhaust air from glove 
boxes and isolation rooms should be passed 

through scrubbers or other treatment before 

release into the regular exhaust system ( 2 0 8 )  Cold 
room8 should have provisions f o r  rapid escape and 
fo r  escape in the event of electrical failure 
( 2 0 9  1 

MODIFICATIONS. Any alteration of the ventilation 
system should be made only if thorough testing 

indicates that worker protection f ram airborne 
toxic substances will contxnue to be adequate (12, 
193, 2 0 4 ) .  
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PERFORMANCE UTE 4-12 room air changes/hour i s  
normally adequate general ventilation A Local 
exhaust systems such ds hoods are used as the 
primary method or' control (194) 

QUALITY General air flow should not be turbulent 
and should be relatively uniform throughout the 
laboratory, with no high velocity or static areas 
(194, 1951, hood face velocity should be adequate 
(typically 60-100 lfm) (260, 204) 

EVALUATION. Quality and quantlty of ventilation 
should be evaluated upon installation (2021, 
regularly monitored (at least every 3 months) (6, 
12, 18, 1 9 f ) ,  and reevaluated whenever a change in 
local ventilation devices is made (12, 195, 207) 
See pp. 195-198 for methods of evaluation and for 
calculation of estimated airborne contarmnant 
concentrations. 

- De COMPONENTS-OF THE CHEMICAL HYGIENE PLAN 

1. Basic rules and procedures (Recommendations for these 
are given in section E. below). 

2 .  Chermcal Procurement, Distribution, and storage 

(a) Procurement. Before a substance is received, 
information on proper handling, storage, a d  disposal 
should be known to those who will be involved (215, 
216). No container should be accepted without an 
adequate identifying label (216). Preferably, all 
substances should be received in a central location 
(216) 

(b) Stockrooms/storerooms. Toxic substances should be 
segregated in a well identified area with local exhaust 
ventilation (221). Chermcals which are highly toxic 
(227) or other chermcals whose containers have been 
opened should be in unbreakable secondary containers 
(219) . Stored chermcals should be examined periodically 
(at least annually) for replacement, deterioration, and 
container integrity (216-19) . Stockrooms/storerooms 
should not be used as preparation or repackaging 
areas, should be open during normal working hours, and 
should be controlled by one person (219). 
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2 - 3 7  

(c) Distribution. When cnemicals are hand carrred, the I 
container should be placed =P an outside cantainer o r  
bucket. Freight-only elevators should be used rf 
possible (223) 

(d) Laboratory Storage. Amounts perrmtted should be as 
small as practical. Storage or bench tops and in hoods 
is inadvisable. Exposure is heat or direct sunlight 
should be avoided. Periodic inventories should be 
conducted, with unneeded item being discarded or 
returned to the storeroom/stockroom (225-6, 229) 

3. Environmental Monitoring 

Regular instrumental monitoring o f  airborne 
concentrations is not usually justif ied or practical in 
laboratories but may be appropriate when testing or 
redesigning hoods or other ventilation devices (12) or 
when a highly toxic substance is stored or used 
regularly (e.g.3 times/weck) (18) 

4. Housekeeping, Maintenance, and Inspections L - 
(a) Cleaning. Floors should be cleaned regularly ( 2 4 ) .  

(b) Inspections Fonnal housekeepzng and chenucal 
hygiene inspections should be held at least quarterly 
(6, 21) for units which have frequent personnel changes 
and semiannually f o r  others ; informal inspections should 
be ccntfnual (21). 

(c) Maintenance. Eye wash fountains should be 
inspected at intervals o f  not less than 3 months (6 )  
Respirators f o r  routine use should be inspected 
periodically by the laboratory supervisor (169). Safety 
showers should be tested routinely (169). Other safety 
equipment should bge inspected regularly. (e.g. every 
3-6 months) (6, 24, 171). Procedures to prevent 

restarting of out of service equipment should be 
established (25). 

(d) Passageways, Stairways and hallways should not be 
u s 6  as storage areas (24) Access to exits, emergency 
equipment, and utility controls should never be blocked 
(24). 

- 

w L a e L n e r  a regular schedule of medical surveillance is 
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( e )  inventory and usage records for high risk 
substances should be kept as specified in sections E3e 
below 

(d) Medical records shouid be retained by the 
institution in accordance with the requirements of state 
and federal regulations (12) . 
SIGNS AND LABELS 

Prormnent signs and labels of the following types should 
be posted: 

(a) Emergency telephone numbers of emergency 
personnellfacilities, supervisors , and laboratory 
workers (28)  , 

(b) Identify labels, showing contents of containers 
(including waste receptacles) and associated barrels 
(27, 48)  I 

(c)  Location signs f o r  safety showers, -eyewash 
stations, other safety and first  aid equipment, exits 
(27) and areas where food and beverage occupations and 
storage are perrmtted ( 2 4 1 ,  and hazards exist  ( 2 7 ) .  

(d) Warnings at areas or equipment where special or 
unusual hazards exist ( 2 7 )  

SPILLS AND ACCIDENTS 

(a) A written emergency plan should be established and 
communicated to a l l  personnel; it should include 
procedures fox ventrlation failure ( 2 0 9 ) ,  evacuatron, 
medical care, reporting, and drills (172) 

(b) There should be an alarm system to alert people in 
all parts of the facility including isolation areas such 
as cold room (173) 

(c) A spill control policy should be developed and 
should include consideration of prevention, containment, 
cleanup, and reporting (175) . 
(d) A l l  accidents or near accidents should be carefully 
analyzed with the results distributed to all who might 
benefit (9, 2 6 ) .  

1 
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10. INFORMATION AND TRAINING IROGWW 

(a) A i m .  To assure that all individuals at risk are 
adequately informed about the work in the laboratory, 
its risks, and what to do if and accident occurs ( 5 ,  , 
15 1 

(b) Emergency and Personal protection training: Every 
laboratory worker should know the location and proper 
use of available protective apparel and equipment (154, 
169) Some of the full-time personnel of the laboratory 
should be trained in the proper use of emergency 
equipment and procedures ( 6 ) .  

(c) Receiving and stockroom/storeroom personnel should 
know about hazards, handling equipment, protective ' 
apparel, and relevant regulations ( 217 1 

(d) Frequency of Training: The training and education 
program should be a regular, continuing activity, not 
simply and annual presentation (15) 

( e 1 <iterature/Consul tation : Literature and consulting 
advice concerning chermcal hygiene should be readily 
available to laboratory personnel, who should be 
encouraged to use these information resources (14) 

- 

11. W A S T E  DISPOSAL PROGRAM. 

!a) Aim: T3 assure t.bt F L ~ X G G L  harm to geople, other 
organisms, and the environment will result from the 
disposal of waste laboratory chemicals ( 5 )  

(b) Content (14, 232, 233, 240): The waste disposal 
program should specify how waste i s  to be collected, 
segregated, stored, and transported and include 
consideration of what materials can be incinerated. 
Transport from the institution must be in accordance 
with DOT regulations (244). 

(c) Discarding Chermcal Stocks: Unlabeled containers of 
chermcals and solutions should undergo prompt disposal, 
if partially used, they should not be opened (24,271 
Before a worker's employment i n  the laboratory ends, 
chermcals for which that person was responsible should 
be discarded or returned to storage ( 2 2 6 )  
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(b) .\voidance of llroutine" eqosure aevelop ana 
encourage safe habits ( 2 3 )  I avoid unnecessary 
exposure to chemicals by any route (231, 

Do not smell or taste chemicals ( 3 2 )  Vent apparatus 
which may discharge t3xic chemicals (vacuum pumps, 
distillation columns, etc.) into local exhaust devices 
(199) 

Inspect gloves (157) and test glove boxes (208) before 
use. 

Do not allow release of toXiC substances in cold rooms 
and warm rooms, since these have contained recirculated 
atmospheres (209). 

Choice of Chermcals. Use only those chemicals for 
which the quality of the available ventilation 
system is appropriate (13) . 
Eating, smoking, etc: Avoid eating, drinking, 
smoking, gum chewing, or application o f  co'smetics 
in areas where laboratory cherrucals are present 
(22, 24, 32, 40)  ; wash hands before conducting 
these actxvitles (23, 2 4 ) .  

Avoid storage, handling or consumption of food or 
beverages in storage areas, refrigerators, 
glassware or utensils which are also used for 
laboratory operatzons (23, 24, 226)  . 
Equipment and glassware: Handle and store ' 
Laboratory giassware with care to avoid damage, do 
not use damaged glassware (25). Use extra care with 
Dewar flasks and other evacuated glass apparatus; 
shield or wrap them to contain cheuucals and 
f ragmcnts should implosion occur (25 1 Use 
equipment only for Its designed purpose (23, 26 ) .  

Exiting: Wash areas of exposed skin well before 
leaving the laboratory ( 2 3 )  

Mouth suction: Do not use mouth suction for 
pipeting or starting a siphon (23, 32). 

Personal apparel: Confine long hair and loose 
clothing (23, 158) Wear shoes at a l l  times in the 
laboratory but do not wear sandals, perforated 
shoes, o r  sneakers (156) 
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?ersonal housekeeping Keep the work area clean ana 
uncluttered, with chermcals and equipment being ~ 

properly labeled and stored. clean up the work area 
on completion of an operation o r  at the end of each ~ 

day ( 2 4 )  

Personal Protection. Assure that appropriate eye 
protection (154-156) is worn by all persons, 
including visitors, where chermcals are stored or 
handled ( 22,23 ,3 3 ,154 ) 

Wear appropriate gloves when the potential f o r  
contact with toxic materials exists (1571, inspect 
the gloves before each use, wash them before 
removal, and replace them periodically (157). (A 
table of resistance to chemicals of c m o n  glove 
materials i s  given p. 159) 

Use appropriate (164-168) respiratory equipment 
when air contauunant concentrations are not 
sufficiently restricted by engineering controls 
-(1164-5), inspecting the respirator before use 
(169). 

Use any other protective and emergency apparel 
equipment as appropriate (22,157-162) . and 

Avoid use or contact lenses in the laboratory 
unless necessary; if they are used, inform 
superrisor so special precautions can be take= 
( 155 1 

Remove laboratory coats immediately on significant 
contamnation (161) . 
Planning: Seek information and advice about hazards 
(7) , plan appropriate protective procedures, and 
plan positioning of equipment before beginning any 
new operation (22, 23)  . 
Unattended operations: Leave lights on, place an 
appropriate sign on the door, and provide f o r  
containment of toxic substances in the event of 
failure of a utility semice (such as cooling 
water) to an unattended operation (27, 128) 

Use of Hood: Use the hood for operations which 
rmght result in release of toxic chermcal vapors o r  
dust (196-9). 
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As a rule of thumb, use a hood or other local 
any ventilation device wnen working with 

appreciably volatile substance with a TLV of less  
than 5 0  ppm (13) 

Confirm adequate hood performance bef are use ; keep 
hood closed at all times except when ad3ustments 
within the hood are being made (200); keep 
materials stored in hoods to a rmnimm and do not 
allow them to block vents or air flow ( 2 0 0 )  

Leave the hood rton81 when it is not in active use if 
toxic substances are stored an it or if it is 
uncertain whether adequate general laboratory 
ventilation will be maintained when it is IroffI8 
(200). 

Vigilance: Be alert to unsafe conditions and see 
that they are corrected when detected (22) 

Waste Disposal: Assure that the plan for each 
laboratory operation includes plans and training 
for waste disposal (230) . 
Deposit chermcal waste in appropriately labeled 
receptacles and follow a l l  other waste disposal 
procedures of the Chermcal Hygiene Plan (22,241 . 
Do not discharge to the sewer concentrated acids or 
bases (2311, highly toxic, malodorous, or 
lachrymatory substances (2311, or any substances 
which rrught interfere with the biological activity 
of waste water treatment plazts,  create fire cr 
explosion hazards, cause structural damage or  
obstruct flow (242). 

Working alone: Avoid working alone in a building; 
do not work alone in a laboratory if the procedures 
being conducted are hazardous (28) 

2. WORKING W I T H  ALLERGENS AND EMBRYOTOXINS 

(a) Allergens (examples: diazomethalne, isocyanates, 
bichromates) : Wear suitable gloves to prevent hand 
contact with allergens or substances of unknown 
allergenic activity ( 3 5 ) .  
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(b) Embryotoxins 134-5) ;examples organomercuriais, 
lead compounds, f o n t m u a d  If you are a woman of 
child bearing age, handle these substances only in 
a hood whose satisfactory perf onnance has been 
conf inned, using appropriate protective apparel 
(especially gloves) to prevent skin contact. 

Review each use of these materials with the 
research supervisor and review continuing uses 
annually or whenever a procedural change is made. 

Store these substances, properly labeled, i n  an 
adequately ventilated area in an unbreakable 
secondary container. 

Notify supervisors of all incidents of exposure o r  
spills; consult a qualified physician when 
appropriate. 

3. WORK WIT" CHEMICALS OF MODERATE CHRONIC OR HIGH ACUTE - TOXICITY 

Examples : diisopropylf lurophosphate (41) hydrof luorac 
acid (431,  hydrogen cyanide ( 4 5 ) .  Supplemental rules to 
be followed in addition to those mentioned above 
(Procedure B of "Prudent Practices", .PP. 39-41) 

- 

(a) Aim: To mininuze exposure to these to%ic substances 
by any route using a l l  reasonable precautions (39) 

(b) Applicability. These precautions are appropriate 
for substances with moderate chronic or high acute 
toxicity used In significant quantities ( ? S I )  

(c)  Location: Use and store these substances only in 
areas of restricted access with special warning 
signs (40, 2 2 9 ) .  Always use a hood (previously 
evaluated to confirm adequate performance with a 
face velocity of at least 60 linear feet per 
rmnute) (40) or other Containment device for 
procedures which may result in the generation of 
aerosols or vapors containing the substance (39) ; 
trap released vapors to prevent their discharge 
with the hood exhaust ( 4 0 ) .  

(d) Personal protection: Always avoid skin contact by 
use of gloves and long sleeves (and other 
protective apparel as appropriate) (39) Always 
wash hands and arms immediately after working with 
these materials (40) . 
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4. 

Xeccrds. Maintain records of the amounts of these 
materials on hand, amounts used, and the names of 
the workers involved ( 4 0 ,  229)  

Prevention of spills and accidents. Be prepared for 
accidents and spills (41) Assure that at least 2 
people are present at all times if a compound in 
use is highly toxic or of unknown toxicity ( 3 9 )  
Store breakable containers of these substances in 
chermcally resistant trays; also work and mount 
apparatus above such trays or cover work and 
storage surfaces with removable, absorbent, plastic 
backed paper (40). If a major spill occurs outside 
the hood, evacuate the area; assure that cleanup 
personnel wear suitable protective apparel and 
equipment (41) . 
Waste: Thoroughly decontarmnate or incinerate 
contamanated clothing or shoes (41). If possible, 
chermcally decontarmnate by chermcal conversion 
(40). Store contauunated waste in closed, suitably 
_labeled, impervious containers ( f o r  Iiqulds, in 
glass or plastic bottles half-filled with 
vemuculite) (40 )  

WORK WITH CHEMICALS OF HIGH CHRONIC TOXICITY 

(Examples; dimethylmercury and nickel carbonyl ( 4 8 ) ,  
benzo-a-pyrene (511, N-matrosodiethylamine ( 5 4 1 ,  other 
human carcinogens or substances with high carcizcgenic 
potency in animals ( 3 8 )  . I  Further supplemental rules 
to be followed, in addition to a l l  these mentioned 
above, f o r  work with substances of known high chronic 
toxicity (in quantities above a few malligrams to a few 
grams, depending on the substance) (47). (Procedure A of 
"prudent Practices" pp. 47-50). 

(a) Access: Conduct all transfers and work with these 
substances in a "controlled area" a restricted 
access hood, glove box, or portion of a lab,  
designated for use of highly toxic substances, f o r  
whch a l l  people with access are aware of the 
substances being used and necessary precautions 
(48). 

(b) Approvals: Prepare a plan for use and disposal of 
these materials and obtain the approval of the 
laboratory supervisor ( 4 8  ) . 
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(c) Non-contarnmation/Decontamznation. 2rotect vacuum 
pumps against contarmnation by scrubbers or HEEA 
filters and vent them into the hood (49) 
Decontarmnate vacuum p u w s  or other contarmnated 
equipment, including glassware, in the hood before 
removing them from the controlled area (49, SO) 
Decontarmnate the controlled area before normal 
work is resumed there ( 5 0 )  . 

(d) Exiting: On leaving a controlled area, remove any 
protective apparel (placing it  in an appropriate, 1 

labeled container) and thoroughly wash hands, 
forearms, face, and neck ( 4 9 )  . 

(e) HousekeepLng: Use a wet mop or a vacuum cleaner 
equipped with a HEPA filter instead of dry sweeping 
if the toxic substance was a dry powder (SO) 

( f) Medical su?miillanCe : If using toxicologically 
significant quantities of such a substance on a 
regular: basis (e .g .  3 tames per week), consult a 
q w l i f  ied physician concerning desirabaliEy o f  
regular medical surveillance ( 5 0 )  . 

(g) Records: Keep accurate records of the arnounts of 
these substances stored (229) and used, the dates 
of use, and names of users (48 )  . 

(h) Signs and labels: Assure that the controlled area , 
is conspicuously marked wich warning and restricted 
access signs (49)  and that al l  containers of these 
substances are appropriately labeled with identity 
and warning labels ( 4 8 ) .  

(i) S p i l l s :  Assure that contingency plans, equipment, 
and materials to rrunimize exposures of people and 
property in case of  accident are available (223-4). 

(j) Storage: Store containers of these chenucals only 
in a ventilated, liuuted access (48, 227, 229)  area 
in appropriately labeled, unbreakable, chermcally 
resistant, secondary containers (48, 229) 

(k) Glove boxes: For a negative pressure glove box, 
ventilation rate must be at least 2 volume 
changes/hour and pressure a t  least 0.5 inches of 
water (48). For a positive pressure glove box, 
thoroughly check for leaks before each use (49) In 
either case, trap the exit gases or filter them 
through a HEDA filter and then release them in to  
the hood (49). 
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(1) waste: Use chemical deCOntamlnatiOn whenever 
possible; ensure that containers of contammated 
waste (including washings from contammated flasks) 
are transferred from the controlled area in a 
secondary container under the supervision of 
authorized personnel (49, 5 0 ,  2 3 3 ) .  

5 .  Animal Work with Chermcals of High Chronic Toxicity 

Access. For large scale studies, special facilities 
with restricted access are preferable ( 5 6 ) .  

Adrmnistrataon of the toxic substance: When 
possible, adnunister the substance by injectLon or 
gavage instead of in the diet, use a caging system 
under negative pressure or under lauunae air flow 
directed toward HEPA filters ( 5 6 )  

Aerosol suppression: Devise procedures which 
mininuze formation and dispersal o f  contammated 
aerosols, including those from food, urine, and 
feces (e.g., use HEPA filtered vacuum equipment for 
cleaning, moisten contauunated bedding before 
removal from the cage, muc diets in closed 
containers in a hood) ( f 5 , 5 6 ) .  

Waste disposal : Dispose of contaminated animal 
tissues and excreta by incineration i f  the 
available incinerator can convert the contarmnant 
co non-coxic produccs (238) ; otherwise, package the 
waste appropriately foz burial in an EPA-approvad 
site ( 2 3 9 ) .  

S A F E T Y  RECOMENDATIONS 

The above recommendations from "Prudent PracticesH do not 
include those which are directed primarily toward 

prevention of physical rnyury rather than toxic exposure. 
However, failure of precautions against i n p r y  will often 
have the secondary effect of causing toxic exposures. 

Theref ore, we list below page references f o r  

reconmendations concerning some o f  the mayor categories of 
safety hazards which also have implications for chenucal 
hygiene : 
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( 3 5 - 6 )  

2. Electrically powered laboratory apparatus. (179-92) 

3. Fires, explosions: (26, 57-74, 162-4, 174-5, 219-20, 
226-7) 

4. Low temperature procedures: (26, 88) 

5. Pressurized and vacuum operations (including use of 
compressed gas cylinders). (27, 7s-101) 

G. MATERIAL SAFETY DATA SHEETS 

Material safety data sheets are presented in “P~dent 
Practices” f o r  the chermcals listed below (Asterisks denote 
that comprehensive material safety data sheets are provided) . 

* 

* Acetyl peroxide (105) 
Acrolein (106) 
AcrylonzlZile ( 107 1 

* Aniline (109) 
* Benzene (110 1 
* Benzo [a] pyrene ( 112 1 
* D i s  (chloromcthyl) ether ( 113 

Boron trichloride (91) 
Boron trif luortde ( 92 1 
Brouune (114) 
Tert-butyl hydroperoxide (148) 
Carbon disulfide ( 116 1 
Carbon monoxide (92) 
Carbon tetrachloride (116) 
Chlorine (119) 
Chlorine trif luoride ( 94 
Chloroform (121) 
Chloromethane (93 )  
Diethyl ether (122) 
Diasopropyl fluorophosphate (41) 
Dimethylf onnarmde (123 1 
Dimethyl sulf at@ ( 12s 1 
Dioxane (1260) 
Ethylene dibrarmde ( 126 
Fluorine ( 95 1 
Formaldehyde ( 13 0 1 
Hydrazine and salts (132) 
Hydrofluoric acid ( 4 3  1 
Hydrogen brouude (98)  
Hydrogen chloride (98 )  

Ammonia (anhydrous) (91) 



* 
* 

* 
* 
* 
* 

* 
* 

Hydrogen cyanide ( 133 1 
Hydrogen sulfide (135)  
Mercury and compounds ( 5 2 )  
Methanol ( 13 7 1 
Morpholine ( 13 8 1 
Nickel carbonyl ( 99 
Nitrobenzene ( 13 9 1 
Nitrogen dioxide (100) 
N-nitrosodiethylarmne ( 5 4 )  
Peracetic acid ( 141 1 
Phenol (142) 
Phosgene (143) 
Pyridine ( 144 1 
Sodium azide (145) 
Sodium cyanide (147) 
Sulfur dioxide (101) 
Trichloroethylene (149) 
Vinyl chloride (150) 

m c A L  RYGIME PLAN 
S-Y 1992 

AOPIMDIZ A 
PAGE 35 OF 38 

Appendix B to 1910.1450--References (non-Mandatory) L - 
The following references are provided to assist the employer i n  
the development of a Chemical Hygiene Plan. The materials listed 
below are offered as non-mandatory guidance. References listed 
here do not imply specific endorsement of a mood, opinion, 
technique, policy or a specific solution f o r  a safety or health 
problem. Other references not listed here may better meet the 
needs of a specific laboratory. 

(a) Materials for the development of the Chenucal Hygiene 
Plan: 

1. American Chermcal Society, Safety in Acadermc 
Cheuustry Laboratories, 4th edition, 1985. 

2. Fawcett, H.H. and W.S.  Wood, Safety and Accident 
Prevention in Cheuucal Operations, 2nd edition, 
Wiley-Interscience, New York, 1962. 

3. Flury, Patricia A., Environmental Health and Safety 
in the Hospital Laboratory, Charles C.Thomas 
Publisher, Springfield 111. , 1978. 

4. Green, Michael E. and Turd, Amos, Safety in Working 
with Chermcals, Macrmllan Publishing Co., NY, 1978. 
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5 .  

6 .  

7 

0 .  

9 .  

10. 

11. 

12. 

Kaufman, James A., Laboratory Safety Guidelines Dow 
Chenucal Co., Box 1713, Midland, MI 48640, 1977 

National institutes of Health, NIH Guidelines for 
the Laboratory use of Chermcal Carcinogens. NIH 
Pub. No. 81-2385, GPO, Washington, DC 20402,1981. 

National Research Council, Prudent Practices for 
Disposal of Chemtcals from Laboratories, National 
Academy Press, Washington, DC, 1983. 

National Research Council, Prudent Practices for 
Handling Hazardous Chermcals in Laboratories, 
National Acadeaty Press, Washington, DC, 1981. 

Renfrew, Malcolm, Ed., Safety in the Chemical 
Laboratory, Val. IV. J. Chem. Ed. , American Chenucal 
Society, Easlon, PA, 3981. 

Steere, Norman V., Ed., Safety in the Chemical 
Laboratory, J. Chem. Ed. American Chenucal , 
Society, Easlon, PA. 18042. Vol. I. 1967, Vol. 11, 
1971, Vol.111 1974. 

Steere, Norman V . ,  Handbook of Laboratory Safety, 
the Chenucal Rubber Company Cleveland, OH, 1971. 

Young, Jay A . ,  Er., Improving Safety in the 
Chenucal Laboratory, John Wiley & Sons, Inc. New 
York, 1987. 

Hazardous Substances Information: 

1. 

2 .  

3. 

4 .  

American Conference of Governmental Industrial 
Hygienists, Threshold Lixut Values for Chermcal , 
Substances and Physical Aqents in the Workroom 
Environment with Intended Cbnges, P . O .  Box 1937 
Cincinnati, OH 45201 (latest edition) 

Annual Report on Carcinogens, National Toxicology 
Program U.S. Department of Health and Human 
Servlces, Public Health Service, U.S. Government 
Printing Office, Washington, DC. ( l a t e s t  edition). 

Best Company, Best Safety Directory, Vols. I and 
If, Oldwick, N . J . ,  1981. 

Bretherick, L., Handbook of Reactive Chemical 
Hazards, 2nd edition, Butterworths, London, 1979. 



I .  

5 .  

6 .  

7 

8 .  

9. 

10. 

11. 

12. 

13.  

14. 

Bretherick, L., Hazards in the Chermcal Laboratom, 
3rd edition, Royal Society of Chemistry, Londoi; 
1986 

Code of Federal Regulations, 29 CFR p a r t  1910 
subpart 2 .  U.S. Govt. Prznting Office, Washington, 
DC 20402 (latest edition). 

IARC Monographs on the Evaluation of the 
Carcinogenrc Risk of Chermcals to Man. World Health 
Organization Publications Center. 49 Sheridan 
Avenue, Albany, New York 12210 (latest edition) 

NIOSH/OSHA Pocket Guide to Chenucal Hazards. NIOSH 
Pub, No. 85-114, U.S. Government Printing Office, 
Washington, DC, 1985 (or latest edition). 

Occupational Health Guidelines, NIOSH/OSHA NIOSH 
Pub. N o .  81-123 U . S .  Government Printing Office, 
Washington, DC, 1981. 

Patty, F.A., Industrzal Hygiene and Toxicology, 
John Wiley f Sons, Inc . ,  New York, NY 9 Five 
Volumaa) . 
Registry of Toxic Effects of Chermcal Substances, 
U.S. Department o f  Health and Human Services, 
Public Health Service, Centers for Disease Control, 
National Institute for Occupational Safety and 

superintendent o f  Documents U. S . Govt . Printing 
Office, Washington, DC 20402. 

Health , Revised AnnuaLly, for sale frcrm 

The Merck Index: An Encyclopedia of Chermcals and 
Drugs. Merck and Company Inc. Rabway, N.J., 1976 
(or latest edition). 

Sax.  N. J. Dangerous Properties o f  Industrial 
Materials, 5th edition, Van Nostrand Reinhold, NY., 
1979. 

Sittig, Marshall, Handbook of Toxic and Hazardous 
Chermcals, Noyes Publications, Park Ridge, NJ, 
1981. 

-L5? 
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( c )  Information on Ventilation. 

1. 

2 

3 .  

4 .  

5 .  

American Conference of Governmental Industrial 
Hygienists Industrial *Jentilation, 16th editzon 
Lansing, MI. 1980. 

American National Standards Institute, Inc. 
American National Standards Fundamentals Governing 
the Design and Operation of Local Exhaust Systems 
ANSI 2.  9.2-1979 American National Standards 
Institute, N.Y. 1979. I 

Imad, A.P.  and Watson, C.I. Ventilation Index: 
Easy Way to Decide about Hazardous Liquid? 1 
Professional Safety pp 15-16, April 1980. 

I 

National Fire Protection Association, Fire 
Protection f o r  Laboratories Using Cheuucals 
NFPA-45, 1982. Safety Standard for Laboratories in 
Health Related Institutions, NFPA, 56c, 1980. Fire 
Protection Guide on Hazardous Materials, 7th 
edition, 1978. National Fire Prolaction 
Association, Batterymarch Park, Quincy, MA 02269. 

Scaentif ic Apparatus Makers Association (SAMA) , 
Standard for Laboratory Fume Hoods, SAMA LF-1980, 
1101 16th Street, NW., Washington, DC 20036. 

(d) Information on Availability of Referenced Material. 

1. American National Standards Institute(ANS1) , 1430 
Broadway, New York, NY 10018. 

2. American Society for Testing and Materials (ASTM) . 
1916 Race Street, Philadelphia, PA 19103. 

(Approved by the Office of Management and Budget under control 
number 1218-0131) [FR Doc. 90-1717 Filed 1-30-90; 8:45 am]. 
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L a s t  o f  Carcinogens that can be found a t  AT1 

The fallswing is a l i s t  of the carcxogens that A T I has on hana 
for use in the various Laboratories This list 1s subgect t3 
change as chemicals are added o r  subtracted. The only peopls 
authorized to make changes are the Chemical Hygiene Officer or the 
CHO's alternate 

Aldrin 
Aniline 
Benz [a] anthracene 
Benzene 
Benzidine 
Benzo [bl floranthene 
Benzo [kl f loranthene 
Benzo [a1 pyrene 
Bis (cloromethyl) ether 
Bis  (cloroethyl) ether 
Bromochloromethane 
Chlorodane 
Chrysene 
3,3-Dichlorobenzidine 
1,l-Dichloroethane 
Dichloromethane (Methylene chloride) 
1,2 -Dichloropropane 
1,3 -Dichloropropene 
Dieldrin 
Epichlorohydrin 
Ethyl acrylate 
Ethylene Thiourea 
Heptachlor 
N-Nitrosodiumethylamine 
N-Nitresodiuphenylamine 
Thiourea 
Toluene 2,3-Dilsocyanate 
Toxaphene 
Trichloroethylene 
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Coordinator Information 

3 0 Emergency Infonnation Report 

4 . 0  Em@rgrncy Response Plan 

5.0 Floor Plans and Area Map 
& 
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-GmCY CONTINGENCY PLAN 

1.0 OVERVIEW 

1.1 Business Name: Analytical Technologies, Inc. 

1.2 Business Site Address. 225 Commerce Drive, Fort Collins 

1.3. Business Telephone: (303) 490-1511 
24 Hour: (303) 484-8044 (Steve Workman) 

(303) 482-3561 (Paul J. Valentinelli) 

1.4 Brief description of service: An environmental 
analytical laboratory. 

1.5 Evacuation procedures. 
I 

1.5.1 Emergency Alarm: 

Vocal alarm over the public address system, o r  
a smoke alarm will initiate an emergency - evacuation. Once the alarm i s  activated, o r  
someone announces an emergency over the public 
address system, evacuation is to be imediate. 
The alarm will activate in the instance of fire 
and all other emergencies will be announced over 
the public address system. 

1.5.2 Emergency Exits: 

Exzts are all clearly marked and emergency 
evacuation maps are posted throughout the 
laboratory. These exits, along with access to 
them shall be maintained free of obstructions 
at all times to allow safe egress from all 
areas of the building to the outside. 

Locate the emergency exit nearest your 
workstation and familiarize yourself with your 
primary and secondary escape routes. 
work in various parts o f  the lab, follow this 
procedure for all o f  your workstations. If 
exits or access to them are ever blocked, 
notify the Safety Officer immediately o r  person 
responsible for the blockage, i f  known. 

X f  you 

1 . 5 . 3  Evacuation Procedure: 

When the alarm sounds, leave the building by 
the nearest exit immadeately. Do not wait to 
finish a proyect or piece of  work. 
the alarm sounds, the emergency has already 
progressed beyond i t s  incipient stage. 

By the time 
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Once outside the building, all employees shall 
gather at the Designated Assembly Area (see 
attached map) Do not assemble i n  driveway 
areas as this may obstruct access for emergency 
vehicles and equipment. 

I 

NOTE: Lab personnel should not worry about 
removing protective clothing before evacuating 
Leave the lab immediately upon hearing the 
alann. 

I 

1.5.4 Accounting f o r  Personnel: 

Once assembled, each supervisor will locate, 
count and otherwise account for all personnel 
within his or her department. 

Notification Procedures: 

In the event of a large release of a hazardous material 
the L following agencies are to be notified: c 

1.6.1 Under all circumstances 

1.6.1.1 Hazardous Materials Management 
call 911 

1.6.1.2 Natlonal Response Center 1-(800) 
424-8802 

1.6.1.4 Laboratory Manager ( 3 0 3 )  226-6217 

1.6.2 B. If i n  need of medical assistance 

1.6.2.1 Monday thru Friday 8 am to S pm 
call Doctor's Neighborhood Care 
221-5811 

1.6.2 2 After 5 pm. Monday thru Friday or 
weekends call Poudre Valley Hospital 
at 911. 

The notification procedures, (Section 3.0) 
Emergency Information Sheet is included. In 
summary give name, date, time, company name, 
address, telephone number, nature of the 
emergency, location, extent of emergency, types 
of chemicals involved, extent o f  inpries, and 
potential hazard to humaa health and the 
environment outside the facility. 
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2 . 0  -Gmm COORDIXATOR INFORMATION 

2.1 Name of Emergency Coordinator. Paul Valentinelli 

2.2 Title: Safety Officer 

2.3 Work Number: 490-1511 Home 24/hr Phone: 482-3561 

2.4 Address: 314 Edwards St. Fort Collins, CO 80524 

2.5 Name of Alternate: Steve Workman 
Title: Productaon Manager 
Work Number: 490-1511 Home 24/hr Phone: 484-8044 
Address: 2925 W. Vine Dr. Fort Collins, CO 80521 
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-GmCY IWFORMATION REPORT 

Date 2. Time of Incident 
Company Name: Analytical Technologies, Inc. 
Address. 225 Commerce Drive Fort  Collins, CO 80526 
Phone: ( 3 0 3 )  490-1511 
Nearest cross street: East Lincoln 
Location of incident. 
Extent of emergency: 

Type of incident: 
Fire Fire explosion 
Chermcal Spill into air 

Cause of Emergency 
Process Release/Spill 
Other, Explain 

Chermcal Release 
Occupational Accident 

Fire Explosion 

Identification of Hazardous Material: 
Shipping Name UN or NA Number 

Chermcal Name Label Information 

Trade Name Other 

Physical Description of Material. 
Solid Gas Granule Liquid Powder 

If material has run off site; explain amount and location. 
(If yes, make a l l  required notifications) 

No Yes 

13. Environment Effected: 
Storage Area(s1 Roadway (Public) Facility 
0 ther Buildings Air Release Parking Areas 

Entered: Sewer Roadway Storm Drain(s1 
Threat to Environment/Wildlife: (Explain) 

14. Health: Exposure to employees 
Exposure to public 
Employees ingured 
Public injured 
Medical attention 
Hospitalized 

Yes No Number 
Yes No 
Yes No Number 
Yes No 
Yes No 
Yes No 
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Evacuation Necessary. Yes NO 
Number evacuated from onsate sources 
Number evacuated from o f f s i t e  sources (if known) 
Names: Staff Exposed/In]ured 

Hcspital ( s )  transported t o  

Descrlbe rn)uries or exposure (symptoms) 

Agencies you have notified: 
Regional Water Board State Healt,i(DOHS) Fire 
Sewer D i s t r i c t  Air Pollution Control Pol1ce 

EPA Coast Guard County H@alth Other 

Actions taken to control problem: 

L - 
18. finergency/Coordinator 

19. Name of reporter 

20. Phone number 
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4 . 0  -GmCY RESPONSE PLAN 

This plan i s  designed to rnininuze potential hazards to human 
health and the environment from fires, explosions o r  
hazardous materials spills. 

4.1 Emergency Procedures I 

4.1.1 If a spill, release, fire, loss of power, loss 
of water pressure o r  explosion occurs, 
immediately alert a supervisor and anyone i n  
the vrcinity of the emergency; then contact the 
Emergency Coordinator (EC) or designated 
alternate and give the following information. 

I 

* Type of incident 
* Location of incident 
Your estimation o f  the extent, amount of 
material involved, known nearby hazards which 
rmght come into play, etc. 

L 

4.1:2 During an emergency, you m s t  take reasonable 
measures to ensure that fires, releases, or 
exposures do not spread. These measures 
include : 

Stopping operations 
Isolating area where hazard exists 

* Remove/relocate nearby materials 
which may compound the problem 

* Secure air and/or electrical supply to device 
or problem area 

4.2 If there is a loss of power you must close all hood 
sashes in your area. By doing this you will help 
prevent the spread of unwanted airborne contarrunation. 
After this is complete, exit the space carefully. You 
must then go to the designated meeting space and wait 
f o r  further instruction. If the situation arises 
after n o m 1  daytime working hours then contact the EC 
and Lab Manager. 

4.3 If there is a loss of water pressure you must stop 
working in spaces where there is an immediate danger of 
cheuucal exposure to exposed body parts. General work 
can be conducted such as data crunching, data entry, 
etc. O n l y  when the water i s  restored can you begin 
work with hazardous chermcals. If a situation like this 
arises, contact the EC or your superrisor and explain 
the situation. They will in turn evaluate the situation 
and give you further instructions. 
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4 4 Chemical Spills and Leaks 

When a s p i l l  occurs. 

4.4 1 Contain the s p i l l  or leak by isolating the area 
where it occurred and vacate the area. Label 
the area with I1Chermcal Spill1* signs at all 
routes of entry 

4.4 2 Identify the material and quantity spilled or 
leaked. Amounts less than 100 mls can be 
addressed by the employee. For amounts 
greater than 100 mls, contact the EC or 
your supervisor. 

4 4.3 Once identified, take precautions to assure 
there is adequate protection to clean up 
personnel by selecting a level of protective 
clothing suitable for handling the material 
spilled. 

to neutralize, absorb and containerize the 
material. 

L - 
4.4.4 Utilize s p i l l  control equipment and materials 

4.4.5 Once the material is removed from the floor, 
bench top surface, hood, etc., decontauunate 
the exposed areas with soap and water and/or a 
solvent suitable for removing all of the 
material. In some cases, a wipe test should be 
performed to insure adequate decontamnation as 
deterrmned by the EC. 

4.5 Explosions, Poisonous Gas Releases, Fires, Etc. 

4.5.1 Isolate area where hazard exists. 

* Close hood 
* Leave room and close door 

4.5 2 Once isolated, try to deterrmne the nature of 
the materials involved. Contact supervisor 
and EC. 

4.5.3 Do not re-enter area until you are instructed 
it is safe to do so. 
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4 6 Spill Cleanup Precautions for Categories of Hazardous 
Materiais. 

4 6 1 Acids and Caustics 

For spills of less than 100 mls, Solid-a-sorb 
spill absorbent should be placed on the s p i l l ,  
the absorbent should be transferred to the 
appropriate waste barrel in the waste disposal 
area. The spill area should be cleaned with 
soap and water after the adsorbent is removed. 
For sgills in excess of 100 mls, contact the EC 
or your supervisor for further instructions. 

CAUTION: WHEN WATER IS POURED ON SPILLS OF 
CONCENTRATED SULFURIC ACID, THERE IS A PROBLEM 
WITH HEAT G-LNERATION AND SPAmRING. 

4 6.2 Solvents: 

% If minor quantities of solvents (100 mls or 
less) are spilled, wipe up liquid with 
toweling, allow the solvent on the toweling to 
evaporate in a fume hood, and then discard 
the toweling in the proper waste receptacle. 

4 . 7  

For large solvent spills, isolate the area with 
chermcal spill signs and contact the EC or 
your supervisor for futher instructions 

Other Exposure Accidents 

4.7 1 Skin: 

If a solvent, acid or other solution i s  
spattered on the face, hands or clothing, 
immediately remove contanunated clothing and 
flush affected area with large volumes of water 
for 30 minutes. Seek medical attention if more 
than a rmnor amount of chermcal is involved 

CAUTION: SOME CHEMICALS (SUCH AS ACID 
CHLORIDES) REACT WITH WATER PRODUCING CORROSIVE 
DECOMPOSITION PRODUCTS. THE EXOTHESMXC REACTION 
INVOLVES HEAT THAT CAN VAPORIZE THE CHEMICAL, 
GIVING RISE TO IRRITATING VAPORS. USE LARGE 
QUANTITIES OF WATER IN THESE CASES BY STANDING 
UNDER A SAFETY SHOWER. 
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4 . 0  

4 7 2  

4 . 7  3 

- 

4 . 7 . 4  

4 . 7  5 

Eyes. 

Safety glasses, goggles, or an a9proved face 
shield should be worn a t  all times in the 
chemical laboratory An emergency eyewash 
station is located in the glassware lab.  :f 
acid, caustic, o r  any other chermcal gets in 1 

your eyes, flush your eye at once with plenty 
of water for at least 15 minutes ta prevent 
serious eye damage and to remove any foreign 
matter. See a physician immediately 

Inhalation. 

Handling of dilute solutions normally used In 
analytical work presents no inhalation hazards 
except :n the case of an accident. Fume hoods 
are provided for hazardous analytical work. 
Sub-sampled soils contarmnated with HSL 
compounds are hazardous because of the 
potential for inhalation. These samplesmust 
always be handled under fume hoods. 

In case of overexposure by inhalation, remove 
person from area to fresh air and seek medical 
attentaon or ammediately call Poison Control i 
Center. (1-800-332-3073)  

Ingestion: 

Always avoid touching the face or eyes with 
contarmnated gloves. In case of ingestior., 
refer to MSDS's o r  call the Poison Control 
Center (1-800-332-30731, to seek a response. 
Most chenucals should be diluted with water as 
soon as possible. However, some of the most 
commonly used chemicals have different 
treatments. NEVER GIVE LIQUIDS TO AN 
UNCONSCIOUS PERSON. Seek medical attention 
immediately 

Cuts, Scrapes, or Other Minor In]uries. 

A First A i d  K i t  is located in the lunch room 
area. All in)uries should be addressed as soon 
as possible. 

Accident Reporting Procedure 

A l l  injuries, whether malor o r  =nor, shall be reported 
to a supervisor and to the Saf@ty Officer. It i s  the 
supervisorls or lead person's responsibility to assure 
that an accident follow-up report is filed with the 
Safety Officer within twenty-four hours of the 
incident. 
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5 . 0 .  FLOOR PLANS AND AREA MAP 
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ANALYTICAL TECRNOLOGIES INC.  RESPIXATORY PROTECTION PROGRAX 

1.0 BACKGROUND 

The primary oby ective of this respiratory protection program 
is to limit the inhalation of harnful dusts, fumes, mists, 
vapors, or gases Normally, control of toxic airborne 
contaminants shall be accomplished through the proper 
engineering design of the process, containment, and 
ventilation equipment The use of respiratory protection 
devices shall be lrmited to special, infrequent o r  emergency 
operations The use cf respiratory protection devices as a 
substitute for engineering control measures sub]ects the 
wearer to increased stress,  lowers efficiency, and increases 
the risk of injury be interfering with vision, freedom of 
motion, and the ability to communicate 

This procedure establishes responsibilities for the program 
management, the method for obtaining approval, and specifies 
available respiratory equipment. This procedure does not 
apply where respiratory equipment 1s used f o r  protectJon 
against aiFborne radioactivity 

The effective use of respirators requires a planned program 
extending to all AT1 operations, and includes supervision by 
trained and experienced personnel This procedure provides 
for the Company's compliance with the legal requirements of 
the Federal (and State, if applicable) Occupational Safety 
and Health Act 

2 . 0  RESPONSIBILITIES 

The Corporate Health and Safety Officer of Analytical 
Technologies Inc is assigned primary responsibility for the 
respiratory protection program, and for assuring that the 
program is in compliance with federal and state regulations 

2 1 Health and Safety Officer (HSO) 

The HSO, designated for each ATX laboratory 1s 
of issuing, fit testing and training AT1 staff 
been approved to wear respiratory prorection 
is also responsible for the procurement and is 
all respiratory protection products 

capable 
who have 
The HSO 
suing of 



C B W I C A L  =GI= PLAN 
JANUARY 1992 

APPENDIX D 
PAGE 2 OF 11 

-l .. 

2 3  

3ser Zesponsmilitses 

i?eople wno use rcspiratzrio p r a t e c t ~ c n  are responsiDle 
for the proper use, storage and maincenance of 
respiratoFi protectix equisment issued for their 
personal Lse The equqment shall be stored in a 
convenient and sanitary manner The individual 
respirators shall be stored In a plastic bag because 
this will help keep t3e canisters from aging as 
rapidly as they would zf they were exposed t3 the oper, 
air ReSDiratOry equipment shall be maintained in a 
clean, saktary condition with treated towelettes, 
which may be obtained from the HSO The user snall not  
loan, transfer or interchange a respiratory protection 
device with another person. Users shall guard against 
damage to the respiratory protective equipment, 
routinely inspect and fit-test :he respirator before 
each use and shall report any apparent aefecc o r  
malfunction to their location or site HSO 

Defective equipment must be turned in to t h e  HSO f o r  
repair o r  rep1 acement Resp ira t ory equipment no-1 onge r 
in use shall be returned to the HSO for evaluation and 
disinfecting if still useable 

Qualifying and Disqualifying Requirements 

2.3 1 Medical 

Personnel t 3  whom rSSiStZSce-treaiiiis 
respiratory protective devices are to be 
issued shall be examined initially and 
annually thereafter by a physician rsLained by 
AT1 The exam shall include a medical history, 
clinical examination of the heart and lungs, a 
chest X-ray, and a spirometry test 

The spirometry test shall measure the forced 
expiratory volume in 1 second (FEVl) and the 
forced vital capacity (FVC) The ratio of the 
FEVl to the FVC shall be calculated t o  
determine lung fitness. A l l  spirometry shall be 
performed on American Thoracic Sociecy approved 
equipment and by a trained NIOSH-certified 
pulmonary technician. 

Annually, each worker who has been issued and 
uses a resistance-creating respirator will be 
re-examined by the physician. The details of the 
medical exam are addressed in the AT1 Medical 
Surveillance Program 

27? 
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T5e Gnysiclan nay cznslaer the fzliowing 
condltlons as alsquallfyrng fcr respiratory 
iquigment use 

Facial deformities and faclal hair Faciai 
deformitles o r  the presence of excessive 
facial hair, sldeburns or other cmditrons 
that interfere with proper seallng or' the 
rasplrator may disquallfy the potential 
user. According to AT1 policy, staff 
involved In the hanallng of o r  potentlal 
exposure to hazardous materlals must not 
have facral hair which would interfere 
wxth a proper facial Seals An obstructed 
seal renders the respirator-/ protection 
ineffective and can cause exposures to the 
dearer 
the health and safety of the wearer and c3 
-workers 

Such a Sltuatlon can jeopardize 

History of restrlctlve or obstructive L 

lung 
diseases. Pulmonary condltlons verified by 
chest X-ray, cllnlcal findings or 
spirometry shall disqualrfy an employee 
for respirator use 

3 History of cardlovascular disease, 
h-ypertcnslon- symptsrnatlc c ~ r ~ ~ a ~ ~ ~  zz3=cq- 
disease, arrhythmlas, or recent history of 
rnyocardlal infarctlon shall disquailfy the 
emqloyee for respiratcry use 

4 Individuals with perforated tympanic 
membranes (eardrums 1 cannot wear 
respirators in hazardous exposure areas 
where inhalation or absorptlon of toxic 
materials or vapors through the 
perforatlon may occur Existence of 
perforatlon by itself shall not 
immediately disqualify the employee for 
respirator use, but the examining 
physiclan shall consider both the 
environment of the employees workplace and 
possible control measures before reaching 
a final declsion 

z 7 Y  
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- - - Izaivlcuals dick prescrr2tion eyeglassss 
dno are requirea to wear fdi-face 
respiratory equipment snail use specla- 
frames for =heir glasses that do not 
xterf ere with che f aceFiece seal Specla; 
-nsual acuity and visual fzeld 
requirements shall depend upon the nature 
of the work to be performed 

IDENTIFICATION AND RECORDS 

Each respirator Lssuea to a user must be identified with ~ k e  
name of the person to wnom it is issued This marking of eacR 
respirator will occur at the time of equipment issuance .in 
A T 1  form, "Respirator Fit Test" will be preDared and retainea 
by the Health and Safety Officer Xecords snall =s 
maintainea by tke HSO for review by federal, state sr local 
r egul at o ry agenc I e s 

L 

4 . 0  INSTRUCTIONS AND TRAINING 

At the time of Issuance, all users will be instructed and 
trained as to the need to wear respiratory protective 
devices, the protection the device will provide, its 
Limitations, sanitary care, and proper fitting The users 
shall sign the AT1 issuance form, indicating that they 
received the required equipment, instruction and a fit .test 
Once per p a r  the  user w i l l  be required t:, attend clsssrszm 
training that w i l l  cover the physiology of the respiratory 
system, elements of the Respiratory Protection Program, and 
description of the respiratory system, elements of t5e 
Respiratory Protection Program, and description of 
respirators (atmosphere supplying and air purifying), uses 
and limitations A written quit accompanies the training 
class where retention of at least 7 0 %  of the information 
given must be demonstrated Attendance rosters and completed 
exams are maintained on file with the Safety Officer 

5.0 FIT TESTING 

5.1 Negative pressure sealing test 

5 1 1  With a cartridge in place, have the wearer 
cover the porous area of the cartridge with 
their hand. 

5 1 2  Instruct the wearer to inhale attempting to 
achxeve a negative pressure in the face piece. 
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5 I 4 Xecheck r-?tegrrt:i cf :he raspirator fsr Settsr 
seal 

5 1 5 Repeat steps 5 1 1 and 5 1 2 

5 I 6 Do not use respirator if unable to achieve a 
negative pressure 

5 1 This i s  not considered a qualitative fit test, 
but rather a quick check of respirator 
integrity and seal 

5 2 ?ositi-re oressure sealing test 

5 2 1 Have the wearer remove the protective caverrng 
of the exhalation valve and seal the exhalacion 
port with their hand 

L 
L 

5 2 2 Instruct them to exhale slightly 

5 2 3 Inability to maintain a slight positive 
pressure without indications of leakage may be 
indicative of poor respirator fit or 
malfunction. 

5 3  Issmyl acetate qualitative fit tsst 

5 3 1 After successful completion of the negative and 
positi-.-e fzt test, the HSO wi1; 9erform a 
qualitative fit test I 

5 3 2 Remember the respirator must be fitted with an 

Isoamyl acetate is an organic 

organic vapor air purifying cartridge (either 
black organic vapor, or yellow organic 
vapor/acid gas) 
vapor 

5 3 3 The HSO crushes an isoamyl acetate (banana o i l )  
ampule and begins the test by moving the ampule 
around the area of the cartridges During the 
test if  the wearer smells or tastes anything in 
the masK that resembles bananas, they should 
let the HSO know immediately 

5 3 4 Have the wearer lean their head from side to 
side, chin-up, and chin down a l l  the time 
moving the ampule along the mask face seal 
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5 3 5 Save tke wearer speali s:r r=c~:zng tneir firs: 
middle ana last Itame 3r soc ia -  securit:,? numer  

5 3 6 Ask the wearer f= zmove the 'IlasK and cmfz-m 
that they can smell :he isoamyl acetate A 
small percentage of rhe population cannot smell 
the banana like-oaor 

6 . 0  INSPECTION AND MAINTENANCE 

On a day-to-day basis, i t  i s  tbe responsibiiity of the users 
to inspect, clean, and properly stare their respiratory 
equipment The HSO is required to see that the equipment In 
use i s  clean, functioning properly and that the user has a 
suitable place t o  store respiratory protective equipment 
Treated towelettes are provided t3 aid ;n rlaintaining 
aquipment in a sanitary condition Users are instructed t3 
bring their respirator to the HSO at any txne when the 
equipment is not functioning properly, is aamaged, or i s  
missing parts Once per year, coinciding with the initiai 
dates of issuance, users will be notified to bring their 
respiratory equipment to the HSO for inspection, repair, and 
cleaning The HSO will dismantle all equipment of good 
condition f o r  inspection and cleaning with the sanitizer Any 
damaged equipment will be repaired o r  replaced Once 
maintenance i s  complete, the cleaned/repaired respiratory 
equipment will be reissued to the user The Respirator I 

Maintenance Checklist will be completed by t h e  HSO and will be 
r c t s i m d  zs a record o f  respirator ;nspectiori and n ~ d u i t a ~ a u c e  

6 1 Maintenance Guidelines 

The following are inspection qiaelines to follow when 
maintaining a half- o r  full-face air Furifying 
respirator. 

6 1.1 Examine the facepiece for 

- Excessive dirt 

- Cracks, tears, holes, o r  distortion 

- Inflexibility (stretch and massage ta  
restore flexibility) I 

Cracked o r  broken element holders, badly 
worn threads, ar missing gaskets 

27 7 
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6 1 2  ZxarniEe maastraps fzr 

- Loss of elasticity 

- 3rcken DuCkleS and attachments 

5 1 3 Examine valves for 

- Foreign materials, detergenc residue, dust 
partrcles, o r  human hair .,rider the valve 
seat 

- Cracks, tears, or distortions of the valve 
mac erial s 

- Imgroper insertion of the *-alve boay XI 

the facepiece 

- Cracks, chips, or breaks ~n the valve boay 
L 

s particularly the sealing surfaces 

- Missing or defective valve cover 

6 i 4 Examine air purifying elements for 

- Incorrect cartridge or filter for the 
hazard you are working with 

- Incorrect installation of cartriacre or 
filter 

- Expired shelf or working life of the 
element 

- Evidence of internal rattling, rf this 
occurs the cartridge is defective 

7 0 EQUIPMENT TYPES AND LIMITATIONS 

Respiratory protection is of primary importance as the lungs 
present the body's greatest exposed surface area. Respiratory 
protective devices (respirators) consist of a facepiece 
connected to an air or oxygen source The three malor 
categories of respirators differ with respect to the air o r  
oxygen source 

- -  A 
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- Self-csntainea breathing apparatus tSCEAsi supply a i r  
from a source carriea b : ~  cne u s e r  

- Air-lme respirators (ALRs) rsspirators supply air f r 3 m  
a source located some distance away and connected t3 
the u s e r  by a nose, sometimes called an u t n b i l i c a l  cord  

- Air-purifying respzrators enable the user to inhale 
"purif zed" ambient air 

Because they both supply air to the user, ARLs and SCBAs are 
sometimes categorized together as Supplied-air respirators 

Respirators are further differentiated by the type of a i r  
flow supplied to the facepiece: 

- Negative-pressure respirators (also referred t3 as 
demand respirators) draw air into the facepiece via tn? 
negative pressure created by user inhalation ?he 
disadvantage of demand respirators i s  if any leaks 
develop in the system, (i.e., a crack in the hose o r  zn 
ill-fitting mask/facepiece), the user draws 
contaminated air into the facepece during inhalation 

c 

- Positive-pressure respirators (also ref erred to as 
pressure-demand respirators) maintain a slight positive 
pressure in the facepiece during both inhalatxon and 
exhalation X pressure regulator and an exhalation 
valve on the mask maintain the mask's positive pressure 
at aii tunes if a ieak develops, the replator sends a 
continuous flow of clean air r n t o  the facepiece, 
preventing penetration of contaminated ambient air 
Only positi-vre-pressure respirac3rs a r e  recommended fzr 
work at hazardous waste sites 

Continuous-flow respirators send a continuous stream of 
air into the facepiece at a l l  times Continuous air 
flow prevents infiltration by ambient air, but exhausts 
the air supply much more rapidly than positive-pressure 
or negative-pressure respirators 

Different types of facepieces are available for the various 
types of respirators 

- Full Facepieces cover the face from the hairline to 
below the chin. They are recommended for use on 
uncontrolled sites (i e. the hazardous waste storage 
area) since they provide eye, as well as respiratory, 
protection. 

- Half masks cover the face from below the chin to over 
the nose They can be used when the airborne 
contaminants have been identified and are judged 
unlikely to irritate the eyes 

I 
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Tederal r i gu la t ims  riquire the  us2 sf approved rispirators 
Approval ?,umbers a re  clearlli dritrtn on all approved 
respiratory equipment Xespirators are ttsted by NIOSH ana, 
if they pass the OSHA requirements specified In OSHA 30 CFR 
11, are jointly agproved by the Mine Safety and Health 
Adminstration (MSHA) and NOISH Test procedures are aescribea 
i n  30 CFR 11 

EQUIPMENT SELECTION AND ISSUANCE 

Selection and issuance of the proper respirator for the 
protection required shall be made 13 accordance with General 
Industry Safety Orders, 29 CFR 1910 134 sections "a through 
g" inclusive, and the American National Standards (ANSI) 
standard, Practices for Respiratory Proteccion (288 2-1969) 
An Ladustrial hygienist should be cmsultea in each instance 
where there is a concern over rhe adequacy o r  proper t o n e  of 
respiratory protection to use to protect against a 
particular contaminant 

The user shall be instructed i n  the need, use, sanitae care, 
and limitations of the equipment to be issued Every 
respirator wearer shall be instructed in how to check the 
facepiece f o r  proper fit and shall have the opportunity to 
wear the respirator rn normal a i r ,  and to wear it in a test 
atmosphere generated by isoamyl acetate (banana oil) to 
qualitatively test for equipment facial fit 

Bespxatoq- aqupnent w i l l  be issued on an individual basis 
and respiratory protective devices shall not be exchanged or 
loaned among users Any equipment returned or turned in after 
the intended use will be cleaned and sanitized after use zna 
before reissue 

Any equipment that shows wear or deterioration will be 
replaced or repaired Users are instructed on proper storage 
of equipment to protect their respxrator from dust, sunlight, 
extremes in temperature, excessive moisture, damaginq 
chemicals, or workplace contaminants 
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9.0 USE OF RESPIRATORY PROTECTION DEVICES TO CONTROL HAZARDOUS 
SUBSTANCE EXPOSURE I 

9 1 2rocedure 
I 

Prior to assignmenc of an employee to tasks requiring 
the use of a respiratory protection device, a physician 
shall determine that the user is physically able to 
perform the work and use the respiratory protection 
equipment The supervisor will request at the time of 
hire or assignment to activities requiring the possible 
use of respiratory protection that each individual 
potentially requiring respiratory equipment be 
medically certified or recertified. The HSO will arrange 
for a pulmonary function test to be conducted at 
Doctor's Neighborhood Care Center or an equivalent 
medical facility The XSO 4111 then zocify the 
potential user of hisiher aspointment The physician 
is to determine that health and physical conditions are 
pert inent Prior to the issuance of respirator2- 
protection equipment, the compleced Medical Restrictions 
and - Limitations Report from the physician must be 
completed and on file with the HSO The pulmonary 
fitness exams will be conducted annually for all AT1 
employees who are required to wear rsspiratory 
protection in the course of their ]ob tasks 

Upon receipt of the medical clearance, the HSO will 
issue the appropriate equipment 

The user shall be instructed and trained as t3 the need 
to wear the proteccive device, the protectzon the 
device will provide, i t s  limitations, and prGper 
fitting 

The user of the respiratory protection device will be 
advised that he/she may leave the area any tzme for 
relief from the use of the device in the event of 
equipment malfunction, physical or psychological 
distress, procedural or communication failure, 
significant deterioration of operating conditions or 
any other condition that might require such relief 

When respiratory protection equipment 1s used, 
provisions must be made for adequate skin protection 

Provisions must be made by the Prolect Manager or HSO 
for visual surveillance of, and communication with, the 
worker wearing atmosphere supplying respiratory 
protection equipment 
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In the rnstances rJnere atmosonere supplies r s s p i r a t c r :  
protecti-v-e zevices inust be used, m l y  certifrtd 
breathable a i r  dl11 be accegtable Special quick 
disconnects desisnea exclusrvely for breachable air 
w i l l  be the cnly kind of fizcings allowed 

29  CFR 1910 i34, and Cal/OSHA Tltla 8, Section 5144 
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The Contractual Agreement with and Statement of Quallflcatlons of 
our  Medlcal consultant 1s maintamed on f i l e  with t h e  Corporate 
Health and Safety Offlcer 
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List and Location of Safety References at A.T.I. 

The following safety references w i l l  be found zn the safety 
officers office: 

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

0 .  

9 .  

10. 

11. 

12. 

13. 

Current issue of 29 CFR PARTS 1900 TO 1910 
1910 - 4 4 1 )  

(1901.1 TO 

Prudent Practices 
Laboratories 

for Handling Hazardous Chemicals in 

Prudent Practices for Disposal of Hazardous Chermcals from 
Laboratorzes 

American Red Cross Standard First Aid Workbook 

American Red Cross Adult CPR Workbook 

Managing Safety in the Chemacal Laboratory 

BBP Safety Management Handbook 

UCSD Emergency Preparedness Program Coursebook 

ACS Laboratory Health and Safety Coursebook 

Safety Specialists, Inc. Emergency Response Coursebook 

J.T. Baker Saf-t-Training Manual 

L 

L 

Hazardous Waste Worker Training Manual (OSHA 1910.120) 

The Health and Safety Officer also has a copy of Computer- 
Aided Management of Emergency Operations (CAMEO) , which 
contains materlal safety and emergency response data f o r  2,629 
chermcals, installed on his or her computer. Hard copies of 
Materzal Safety Data Sheets are maintained in the Health and 
Safety office. These MSDS's shall be kept as current as 
possible. OSHA requires on ly  one set MSDS's in each 
Laboratory facility, this set must be kept updated as new 
cheuucals come into the Laboratory Here at AT1 each 
individual Lab is to maintain a set of MSDS s for the commonly 
used cheuucals in that particular Laboratory This makes it 
easier for people to find MSDSfs for the chermcals in their 
Laboratories. 

296 
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TERMS AND DEFMITIONS 

The following is a list of acronyms and their definitions. 
ma]orzty will not be found in the Chermcal Hygiene Plan. They 
appear on this list for your benifit and use when dealing with 
chermcals, as well as to assist you when reading various 
publications around the Laboratory. 

The 

ACGIH 

ACS 

AEA 

Ass1 

AQ= 

As= 

BLX 

BOD 

CAA 

CAC 

CAS 

-Q 

CERCLA 

CFR 

CIE 

CUA 

COD 

C P I  

COlA 

DES 

DO 

DOD 

American Conference of Governmental Industrial 
Hygienists. 

American Chenucal Society. 

Atomic Energy Act of 1954 

American National Standards Institute. 

Air Quality Control Region. 

American Society for Testing and Materials. 
Bureau-of Land Management. L 

Biochermcal Oxygen Demand. 

Clean Air Act as amended in 1977 

Citizens Advisory Council. 

Chermcal Abstract Service 

Council on Environmental Qualzty 

Comprehensive Environmental Response, Compensation and 
Liability Act (EPA) . 
Code of Federal Regulations. 

Certified Industrial Hygienist. 

Chermcal Manufacturers Association. 

Chemical Oxygen Demand. 

Chemical Process Industries. 

Clean Water Act of 1977, FWPCA as amended. 

Designated Hazardous Substances. 

Dissolved Oxygen 

Department of Defense 
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DOE 

DOT 

ECSL 

EIA 

EPA 

FDA 

FEPCA 

FFDCA 

WSLA 

FIFRA 

FR 

FWPCA 

G L C  

HEPA 

-A 

RSWA 

w9M 

Hwm 
IARC 

IDL8 

IRPTC 

Ln 

NAAQS 

N C I  

NEA 

NBPA 

NFPA 

NI- 

2 - Y Y  

Department of Energy 

Department of Transportaticn. 

Environmental Compliance Schedule Letters. 

Environmental Impact Assessment. 

Environmental Protection Agency 

Food and Drug Adnunistration. 

Federal Environmental Pesticide Act 

Federal Food, Drug and Cosmetic Act. 

Federal Hazardous Substance Labeling Act 

Federal Insecticide, Fungicide and Rodenticide Act of 
1972. 

c 
Federal Register 

Federal Water pollution Control Act of 1972. 

Ground Level Concentration. 

- 

High-Efficiency particulate air (filter). 

Hazardous Materials Transportation Act of 1973 (DOT). 

Hazardous &it Solid Waste Amendment of 1984. 

Hazardous Waste Management. 

Hazardous Waste Management Facility. 

International Agency for Research on Cancer. 

Immediately dangerous to life and health. 

International Register of Potentially Toxic Chermcals. 

Lethal Dose 

National Ambient Air Quality Standard. 

National Cancer Institute 

National Energy Act. 

National environmental Policy Act. 

National Fire Protectrve Association. 

National Institute of Environmental Health sciences. 



NIOSH 

NRC 

NRT 

OPP 

os= 

OSHILCT 

osw 

PAC 

PE& 

PPC 

QA 

RCC 

RCRA 

RQ 

SARA 

s-/ 
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National institute for Occupational Safety and Health. 

Nuclear Regulatory Conrrmssion. 

National Response Team. 

Office of Pesticide Programs (EPA) 

Occupational Safety and Health Aduunistration. 

Occupational Safety and Health Act. 

Office of Solid Waste (EPA) 

Public Advisory Comuuttee. 

Pernussible Exposure Limats. 

Preparedness, Prevention and Contingency 

Quality Assurance. 

Re80UXe Conservation Comnuttec. 

Resource Conservation and Recovery Act. 

Reportable Quantity. 

Superfund Amendments and Reauthorization Act of 1986. 

E-rgency Planing & Community Qght-to-Know 
C C I  

SDWA Safe Drinking Water Act. 

SIC Standard Industrial Classification. 

SRX Standard Reference Material. 

ss Suspended Solids. 

STEL Short Tern Exposure Limits 

SWA Solid waste Adnunistration 

TA Technical Assistance-aid given to states and localities 
by EPA. 

TAC Technical Advisory Cormcuttee. 

TDS Total Dissolved Solids. 

TLV Treshold Lint Value. 

TS Total Solids. 
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TSCA Toxic Substances Control Act (2PA) 

TSDF Treatment, Storage, Disposal aacilrty 

TSS Total Suspended Solids. 

UNKP United National Environment Program. 

WE0 World Health Organization. 

WRC Waste Resources Council. 

The following is a list of some general terms and their 
definittons. Some of these terma appear frequently in the Chermcal 
Hygiene Plan. Others are listed for your use, and assistance 
when reading other publications around the Lab. 

mso - 

Lcso - 

ALC - 

STEL - 

TLV-Tw& 

PEL - 

Is defined as the quantity of material that, when 
ingested or applied to the skin in a single dose, will 
cause the death of 50% of the test animals. It i s  
expremed in grams or malligrams per kilogram of body 
weight. 

The concentration in air that causes death of 50% of the 
test animals: The test animal and the test conditions 
should be specified; the value is expressed in mg/liter, 
ms/& or Ppm 

The approximate lethal concentration in air f o r  
exverimental animals: The test animal and the test 
cokdition should be Specified; 
mg/liter, mg/d, cr ppm. 

the value is expressed-in 

Is the maximum concentration to which workers can be 
exposed for periods up to I S  minutes. Such expolures 
should be linuted to no more than four per day with 
periods o f  at least 60 rmnutes eace between exposures; 
the total time-weighted exposure per day should not 
exceed the TLV value. 

Time-weighted average concentration f o r  a norrnal 8-hour 
workday to which nearly all workers may be repeatedly 
exposed without adverse effect. 

Permissible exposure limits for the workplace, set by 
regulation and enforced by OSHA; most o f  these lirmt 
values were originally set, by consensus, by the ACGIH to 
assist industrral hygienists ~n implementing exposure 
control programs. As law, the8e are listed in 29 CFR 
1910.2000 and subgect to revision through the regulatory 
process. 
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CAZZCINOGENIC - Causing malignant (cancerous) tumors (OSHA, N I O S H ,  
and FDA consider any tumor to be either a cancer or a 
precursor of a cancer) 

W C O G ~ I C  - Causing tumors 
TUMORIGmC Causing tumors 

MUTAGENIC - Causing a heritable change in the gene structure. 
-RYOTOXIC - Poisonous to an embryo (without necessarily 

poisoning the mother). 

Producing a malformation Of the embryo. 

WC- - A substance that has been shown by valid, 
statistically significant experimental evidence to induce 
cancer in animals. 

EXPERIlSENTAL C3LRCINOGEM - A substance that has been shown b? 
valid, statistically s i g n i f i c a n t  experimental evidence t c  
induce cancer in animals. L 



~~ 

EG&G ROCKY FLATS PLANT Manual RFP/ER-94-00032 
ENVIRONMENTAL RESTORATION PROGRAM Document Revision 1, Draft A 
Work Plan for Solvent Extractmn Bench-Scale Page 283 of 306 
Treatability Study Effect~~e Date July 31, 1994 

APPENDIX B 

Quality Assurance Addendum for the 
Solvent E x W o n  Bench-scale Treatability Study Work Plan 

TABLE OF CONTENTS 

Sechon - 
10 purpose 

20 scope 

3 0 Basis for T e c h 4  Acavity 

4 0 Basis for Quahty Assuran~z Requuements 

5 0 Quality Rqlurements 

5 1  
5 2  
5 3  
5 4  
55  
5 6  
5 7  
5 8  
5 9  
5 10 
5 11 
5 12 

5 13 

Organmuon and Responsibditm 
Quality Assurance Program 
Design and Control of Scienhfic Inveshgahons 
Document Control 
Control of Purchased Items and Services 
Inspechon and Assessment 
Samplmg Procedures and Custody 
Measunng and Test Equipment 
Control of Nonconformances 
COmChVe Achon 
Quality Assurance Records 
Data Quallty ObJecuves 
5 12 1 Data Quallty Requuements 
5 12 2 Procedures for Evaluahng of PARCC Requuements 

5 122 1 Preasion 
51222 Accuracy 
5 12 2 3 Representauveness 
5 12 2 4 Completeness 
5 12 2 5 Comparability 

Internal Quality Control Checks 
5 13 1 Laboratory Quality Control 

5 13 I 1 Radiochemsay Analyses 
513111 Standard Reference Matenals 
5 13 1 1 2 
5 13 1 1 3 
5 13 1 1 4 
5 13 1 1 5 

Labotatory Control Samples 
Replicate Analyses 
Laboratory Blank Analyses 
Calculation of Minimum Detectable Activitie\ 

M 
278 

279 

280 

28 1 
1 

282 

282 
283 
283 
285 
285 
286 
286 
287 
287 
287 
287 
288 
288 
29 1 
29 1 
29 1 
292 
293 
294 
294 
294 
294 
295 
295 
296 
296 
297 



EG&G ROCKY FLATS PLANT Manual RFP/ER-94-00032 
ENVIRONMENTAL RESTORATION PROGRAM Document Revision 1, Draft A 

Treatabrlrty Study Effectwe Date July31, 1994 
Work Plan for Solvent Extraction BenCh-SCak Page 284 of 306 

5 13 1 16 Chemcal Recovery 
5 13 1 17 Aliquot Size 

5 13 1 2 Nonradmchemstry Analyses 
5 13 2 Test Quality Control 

5 13 2 1 Test Duplicates 
5 13 2 2 Extracaon Decoatarmnauon Blanks 

List of Tables 

Table 5-1 Solvent Extractlon Treatability Study Analyucal and Data Quality Reqmments 

297 
298 
298 
298 
298 
299 



EG&G ROCKY FLATS PLANT Manual RFP/ER-94-00032 
ENVIRONMENTAL RESTORATION PROGRAM Document Revision 1, Draft A 
Work Plan for Solvent Extraaon Bench-Scale Page 285 of 306 
Treatabtllhr Studv Effectwe Date July 31, 1994 

APPENDIX B 
QUALITY ASSURANCE ADDENDUM 8 

1.0 PURPOSE 

The purpose of this Quahty Assurance Addendum (QAA) is to identify qualtty assurance (QA) requmments, as 

well as specific measures for implemenang these requirements, that are apphcable to the bench-scale treatability 

study to be performed by Resources Conservauon Company (RCC) in support of remedtal activiues at Rocky 

Flats Plant (RFP) RCC's bench-scale treatabihty study will specifically evaluate solvent exhamon with 

methylamtne as a r e d a t l o n  technology for soil and vegetauon at RFP This QAA is tntended to supplement 

the "Rocky Flats Plant Site-wide Quality Assurance Project Plan for CERCLA Remedtal Investtgauon/Feasibility 

Studes and RCRA Facihty Invesagattons/Comave Measures S t d e s  Acuvities" (referred to as the RFP Site- 

wide QAPjP, or smply QAPjP) As a supplement to the QAPjP, ttus QAA establishes the specific measures and 

QA controls apphcable to the acuons descnbed in the Solvent Extraction Bench-scale Treatabihty Study Work 
Plan (Work Plan) These QA measuzcs and controls are designed to support the overall objectlve of the solvent 

extraction treatabdity study, whlch is to assess the ability of solvent exhamon to remove the contammants of 

concern (COCs), includmg plutmum (Pu), uranium (U), and americium (Am) from RFP sod and vegetauon to 

below established treatabdity study benchmarks (TSBs) 

c - 
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20  SCOPE 

Thts QAA addresses all QA affectlng actlvities descnbed in the Work Plan to be performed by EG&G 

Rocky Flats and its subconrractors for this task, which include RCC and Analyacal Technologes, Inc (ATI) 

Thls QAA applies to the following major treatability study 8CUViheS as descnbed in the Work Plan 

Feed sample preparaaon 
Phase I and Phase I1 solvent extractlon tesang of RFP sod and vegetauon 

Sample collecaon and analysis 

Data analysis and interpretaaon 

Data management and reporttng 
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3 0 BASIS FOR TECHNICAL ACTIVITY 

Thls work mduectly supports legally bindmg requuements stated in the Interagency Agreement (IAG) regarding 

rmbgaaon and/or remedmuon of contamtnaaon at RFP, especially soil withm Operable Umt (OU) 2 and 

potenually OU 9 The work specifically supports Task 2 of the EM-50 funded "Tecbmcal Task Plan (TIP) for 

Plutonium in Sods Integrated Demonstmuon Samphng Support." 
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4 0 BASIS FOR QUALITY ASSURANCE REQUIREMENTS 

The QAPjP was prepared to idenafy the QA requmments aad methods applicable to the RFP Envuonmental 

Restormon (ER) Program aChVlheS, as idenhfied in the Attachment 2 of the IAG Statemnt of Work 

Sechon IV A of the IAG Statement of Work specifies the rmmmum quahty elements that the QAPJP must 

include, and references U S Envuonmental PrOteChOfl Agency (EPA) QAMS/005/80, Intenm Guidelines and 

Specificauons for Prepgnng Quahty Assurance Project Plans, for guidance in prepanng the QAqP 
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5 0 QUALITY REQUIREMENTS 

5.1 Organization and Responsibilities 

Figure 13-1 of the Work Plan presents an orgmzauon chart identrfying personnel responsible for the solvent 

exmuon bench-scale treatabdity study The solvent exmuon bench-scale treatabdity study has been structured 

such that those who have been assigned with pe r fomg the work 8n responsible for its quality, and 

conformance to quahty requmments is venfied by indwiduals and groups not duectly responsible for perforrmng 

the work. The EG&G Rocky Flats Envuomntal Restoratron Management (ERM) organmuon, specifically the 

OU2 Closure Group, is responsible for m n g  and coorcfinatlog the EG&G Rocky Flats resources ded~cated to 
the pCOJect The de and responsibhtres of PMClpd EG&G Rocky Flats personnel for ths pmJEt a - 
summatlzcd as follows 

RFO Technical Ragram 0-r - 

EG&G Technical Program Manager - 

EG&G Technical Project Manager - 

Provide contract oversight for RFO and update DOE/RFO 
on the progress of the project. Prow& a commumcaaon 
link between the Agenaes (Colorado Department of 
Health [CDH] and EPA) and EG&G 

Provide contract oversight to momtor the progress of the 
project for EG&G Provide a commumcauoa link with 
DoElRFO Techmcal Program Officer and the EG&G 
Technical Project Manager 

Provide technical oversight of the test work to monitor 
progress and quality Facihtate procuremnt actrons within 
EG&G aod RFO Ensure that budgetary and schedule 
consmnts ace followed 

Pnncipal personnel and responsibditres of EG&G’s subcontractors for the solvent extcacuon treatability study are 

presented in Secuon 13 0 of the Work Plan 
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5.2 Quality Assurance Program 

The QA program established in the QAPjP is generally applicable to the solvent extracuon matability tests, 

unless other standard procedures addressmg specific QA requuements are referenced in th~s QAA Where 

sitewide admmstratwe and process controls are d~rectly applicabIe to the teshng program, the apphcable section 

of the QAPjP is referenced in tlus QAA Adt-haonal study-specific standard procedures estabhshed by EG&G 

and its contractors that are applicable to the solvent extraction tnatahlity teshng (that may not have been 

addressed on a sitewde basis III the QAPjP) are also referenced in ths QAA Many of these expenmental and 

quahty process controls speafic to the solvent extracuon testing are addressed m the Work Plan 

1 

The ERM OU2 Closure Group is responsible for providmg internal qualtty unpiemntahon support (mcludmg 

inspecttons and survelllaace of system acceptance and performance) to assure that the quallty requuemnts of 

th~s QAA and the QAPjP are being unplemented EG&G shall also idenhfy any RFP area-specific andor 
speaalmd tcamng requrnments that are applicable to project personnel Job-spf ic  t m m g  will include 

theory of operatlaas, system components, pnnciples of operauons, system intemlaonshtps, protecuve dewces, 

and pcamcal factors Tmrung will also include any standard operaang procedures of EG&G or its 

subcontractors that are specifically idenhfied as applicable to the solvent extracuon tceatabllity study These 

procedms include the solvent exmaon bench-scale teshng prooedms descnbed in Secaon 4 0 of the Work 

Plan, the safety and sample hygiene protocols defined in Attachment 5 of Appetxbx A, and the analyhcal and 

QA standad ptocedures defined in tlus QAA 

- - 

T m i n g  and qualtficaaon records must be mammned by project personnel to document that they ace qualified to 

perform them assigned tasks RCC and ATI procedures and documents should be avatlable for rewew by ERM 
OU2 Closure Group ador DOE at any ume 

53  Design Control and Control of Scientific Investiptions 

The QAPjP considers acuvities that generate analytical data which require collection and analysis of 

environmental samples, to be scientific invesugauons Control\ for xienufic investigauons include developing 

data quality objectives, collecting and analyzing sample\ according to approved procedures, establishing and 

implemenang quality control\, and reducing and reporting datd in d controlled manner 
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Established procedures shall be used for gathenng samples in the field and subsequent tesung in the 

laboratory(s) When deviauons from the operauons procedures occur, or when new or nonstandard pmedures 

are implemented, a Scienhfic Notebook System (SNS) will be used as the prrmary mans of documentmg 

quality-affecung informahon 

Data q u l t y  obpchves (DQOs) ~UanhtabVely and qualitauvely descnbe tbe uncertrunty that declsion makers are 

wilhng to accept in results denved from envmnmental data. This uncertrunty is used to specify the q u l t y  of 

the data r e q u d  to meet the objectives of the invesugauons The process for developing DQOs for remaid 

invesugauons is summrlnzed m Appndm A of the QAPjP The development and descnptlon of speafic DQo’s 
for the solvent extrachon bench-scale mtabdity study are mcluded m SecUons 5 12 and 5 13 

Precision, accuracy, represenultlveness, completeness, and comparability (referrad to as PARCC parameters) ace 

fundamental parameters used to lndicate data quallty These parameters are defined below 
L 

- Reasion - a measure of mutual agreement among indrvldual measurements of the s l ~ c  quanuty under 

the same corK&hons 

- Accuracv - the degree of agreemnt of a measured quanuty with an accepted reference or true value 

- Reoresentahveness - the SeleChOn of analyucal methods and sampling protocols such that results are 

representaave of the &a being sampkd and the condrhons bemg measured at the hme of sampling 

- Cornoleteness - the amount of vahd data obtatoed form a measurement system compared to the amount 

that was expected and needed to meet the project data goals 

Comoarabrlitv - the degree of confidence with whch one result or data set can be compared to another 

The precision and accuracy of an analytical result are dependent on the analyte of interest, the sample mamx, 

dnalytical method, and the quality control (QC) procedures applicable to the method of analysis Precision dnd 

accuracy of the analytlcal results will be quanutamely assessed in the final report, and the methods and cntena 

for assessing these parameters will be documented Data completene\s will also be quanntahvely assessed and 

documented for the final report 
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Comparability and representaaveness are qualitaave parameters that are ensured through careful development of 

and adherence to sampling and analysis plans and procedures Deviahons from established sampling and 

analysis protocols defined by the Work Plan and the QAA, and potentlal impacts to data quahty, shall be 
documented in the SNS Samples sent to the laboratory for treatability teshng shall represent physical and 

chemcal charactensucs of the soil aod vegetauon to be potenaally remdated For compacabihty purposes, 

sirmlanues and dtf%rcnces between the tests for the dfferent operaung parameters and medm tested must be 

discussed in the final report, as they pertam to lntecpretaaons of the test results 

A more detruled descnpuon of the PARCC parameters, and of specific PARCC protocols and requvements for 

the solvent extraction bench-scale tmaratnhty study, is included in Sectton 5 12 

5.4 Doaunent Control 

Documents produced by EG&G that control the work descnbed in thls Work Plan shall be controlled to ensure 

that key pqect personnel receive accurate and up-to-date mforma~m Such documents shall be controlled per 

EG&G Procedure 3-21OOO-ADM-5 01, "Document Control " 

5.5 Control d Rvchssed Item and Services 

Procurement of items or services for this project shall be performed in accordaMx with the requuements of 

Secaon 7 0 of the QAPjP and ER Admustraave Procedure ADM-4 01, "Rocurenmt Document Control," 

includmg retentlon of purchase order receipts, contracts, or any other documentauon related to the intcgnty 

traceabihty of the purchased product or sefvicc 

5.6 Inspection and Assessment 

Quality affechng act~vitles are subject to QA assessments and inspections These assessments will be performed 

fonnally, in accordance with EG&G produces (e g , 3-21 000-ADM-1 0 01 and/or -ADMI8 021, or informally, 

as requested by EG&G project management. The work place and worlung records shall be accessible dunng 

normal worlung hours for venfication or for ERM internal assessments and inspecaons by 

EG&G or theu representaaves dunng the performance of this project Any nonconfomces identified dunng 

formal QA iwsessments \hall be documented using noncontomance report\ Independent mhth of the project 
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may be conducted by the Standard Aud~ts and Assurance (SAA) orgmzatlon in acconiance with SAA 
procedures 

Internal assessments and inspectlons shall be performed by the EG&G Techntcal Program Manager or designee 

These audm wtll be performed at a fresuency deemed appropnate by EG&G Adchtlonally, ERM EQS shall 

review and approve QA elements specific to this task, 

5.7 Sampling RoccQns and Custody 

A sample cham of custody (COC) wdl be imhated by EG&G at the tunc the samples am collected and prepand 

Thls COC WIU be mammned through all transfers of custody Unhl the sample is received at ATI and shpped back 

to EG&G for d~sposal Rocedun 5-21000-OPS FO 13 provides instrucum for prepgnng COC forms and d e b s  

the procedures addressing sample cOnmers, storage, m g ,  packagmg, ami shtppmg of samples collected at RFF 
EXCephOnS to the conmer requrt.emats of procedure 521000-OPS.FO 13 wdl be allowed for the shpmnt of bulk 

feed soil and vegetahon samples from EGdG to ATI These samples will be shpped m 5-gdon plastlc drums 

Samples shall be logged in upon receipt at ATI, and sample rraclung throughout the teshng and analyhcal process 

shall be mau~med m accordance with SeChOn 6 0 of the Work Plan 

5.8 Measuring and Test Eqluipmemt 

Measunng and test eqwpment (M&"E) used in the pnparahon, inspechon, and performance of the bench-scale 

solvent extrachon tests shall be selected, ldenhfied, cahbrated, matntruned, and documented in accordance with the 

methods establtshed in RFP Admmstraave Procedure 1-50000-ADM-1 201, Control of Mcasumg and Test 

Equipment The M&TE requlrements of Secuon 12 0 of the QAPjP also will be implemented as appropnate through 

procedures specific to project samphng/analysis events, M&TE manufacturers instruchons, and specific laboratory 

procedures 

5.9 Control of Nonconformances 

Items, samples, and data that do not conform to specifications and/or requirements shall be idenbfied, controlled, 

evaluated, and documented in accordance with approved procedures Noncontormances related to the design, 
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consm\cuon/installation, or tesang of the tesung system, and any waste-related nonconformance, shall be controlled 

in accordance with RFP Procedure I-50000-ADM-15 01, "Control of Nonconfomng Items, Samples, and Data " 

5 10 Corrective Action 

Significant cond~uons adverse to quality idenufied by RCC or ATI will be documented and submtted to ERM for 

evaluauon Sigmficant condmons adverse to quality and any correctwe achons shall be idenafied, reported, closed 

out, and documented in accordance with RFP Procedures 1-50000-16 16, "Correcuve Acuon Program " 

511 QdtyAsrnvrurccReconls 

Project records that arc considered ERM QA records include the final report (mcludmg all appendures), pl-g 

documents, procurement documents~construcuon installauon records, suppliedsubcontractor evaluauons, inspecUo6- 

records, test records, logbooks, samphg records, sample COCs, analyacal data packages, nonconformance reports, 

comcave acaon reports, a d t  reports, surveillance reports, self-assessment reports, personael mmng and 

quahficauon records, the QAPjP, any admmstraave ami conml procedures referenced herein, and any other project 

records that are used to support observahons and conclusions in the finai report ERM QA records generated shall 

be submrtted to the ERM Records Center for processing accordmg to ERM Procedures 3-21000-ADM-17 01 and 3- 

21000-ADM-17 02 

5.12 Data Quality Objectives 

The pnmary obJecbve of thrs treatabihty study is to evaluate the ability of the B E S T solvent extrachon system 

usmg tnethylarmne to remove the COCs from contanunated RFP soil and vegetauon QA obJecaves have been 

developed to produce data that can be used to evaluate the effecuveness of thls technology The followmg secaons 

discuss topics ducctly related to the QA objecuves includmg (1) data quality requuements based on PARCC 

parameters and (2) methods of assesstng and assunng attanment of objectives for PARCC parameters 

5 12.1 Data Quality Requirements 
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Specific DQO's are defined below for the solvent extrachon bench-scale matability in a manner consistent with the 

QAPjP The intended data user and data types are summanzed inihally, after which specific data quality needs and 

requirements are defined to support the data use and data type obJechves 

Da!a Uses 

Data generated d w g  the solvent extractton treatability study will be used for the following 

Assessment of whetha the technology extracts COCs from RFP sod and vegetauon to less than the TSBs 

shown in Table 3-1 of the Work Plan 
Idenuficauon and confinnaaon of optun~zed operaung parameters ( l e ,  number of extractton cycles, 

temperaam, preaatmnt requmments) for removing COC's from cont8rmnated RFP sod and vegetaaon 

by solvent extracaon wth-methylarmne 

Calculahon of Pu and matend mass balance for each of the solvent extracaon tests performed 

L 

Feed sample PnparatlOn data for soil and vegetauon 

Test performance and observahon data for Phase I ophrmzauon testtng 

Test performance and observahon data for Phase I1 venficahon tesung 

Test sample analytical results 

Samplmg Rqumments 

0 Feed sarno le analyhcal levels To adequately assess the removal efficiency *of the solvent 

extrachon process, the soil and vegetation to be tested should have an iniual total achvity of 

between 1 and 2 nanocunes per gram (nCi/g) 

0 Treatability contarmnants of concern Plutonium, uranium, amencium 

0 

0 Samule size 

Addtuonal analvtes of interest Gross dp, Gross 1: oil and grease, pH, total sol& 
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At a mmmum, a 6-ktlogram (kg) total bulk feed sample for each medurn tested, after 

preparauon as descnbed in Secaon 4 0 of the Work Plan 
At a rmmum, a I-kg aliquot of feed sample requlted for each test 

At a nunimum, 20-gram (g) sample for laboratory analysis of soilholid test samples 

0 

0 

Analytical method requlnments and PARCC parameter requirements for all tredtabihty test samples are 

shown in Table 5-1 

Cnttcal analvtical m l e s  Feed samples, treated solid samples, waste concentrates 

Addmonal analvucal samoles Extracts, cenmfuge solids, Veated solids, recovered solvent 
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Table 5-1. Solvent Extraction Treatability Study Analytical and Data Quality Requirements 

Rodlonudidos 
Plutonium 238, 
239,240 
Amencium 241 

Uranium (total) 

Gross = 

Gross fi 

Gamma Spect 

Misc. 
Paramtom 
Oil and grease 
Total solids 
PH 

U S A C  Reg 
Guide 4Sd 
USACReg 
Guide 4Sd 
RFP 4- 
16200-RHL- 
001 3' 
€ P A W &  
8 & m f  
EPA60(Y4- 
80-0321 
EPAW4-  
80432g 

RCCh 
S W848-355C 
SW84&904C 
or 9045 

wrummnt 
Unit 

3 65 

2 38 

144 

5 0  

50 0 

Requlmmnt! 
(RPD)' 

30 

30 

30 

30 

30 

30 

50 
20 

80 to 120 

80 to 120 

80 to 120 

80 to 120 

80 to 120 

80 to 120 

50 10 150 
80 to 120 

90 

90 

90 

90 

90 

90 

90 
90 
90 

c 

Notes 

a Unless otherwise notad methods used will be ATI standard operating procedures based on the methods listed below 

Pracucal quanabwon h u t  requuements are for sol/solid analyses only and are based on treatabihty study benchmarks 

RPD = Relave percent dfference 

U S A C Reg Guide 45, "Measurement of Rdonuchdes in the Envuonment-Radmcheral Analysis of Plutonium 

in Soil " This method has been adapted by AT1 for both soillsolid and water smdyu% 

"Analyus of Uranium in Soil," Rocky Flats 4-16200-RHL-0013, Rev 01 This method hrrs been adapted by ATI for 

both soillsolid and water analyses 
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* "Prescnbed Procedures for Measurement of Rdoacavity of Dnnlung Waters," Method 900 0, August 1980 This 
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method has been adapted by ATI for both soiYsolid and water analyses 

Prescnbed Procedures for Measurement of Rdoacuvity of Dnnlung Waters, Method 901 1, August 1980 This 

method has been adapted by ATI for both soiYsolid and water analyses 

Oil and grease analysis will be pecfotmed accodng to an RCC SOP that requrres a 16-hour soxhlet extraction with 

methylene chlonde 

Method 3550, SW-846.3rd. Ed., September 1986, Sectlon 7 2 I 

5.12.2 ProcednreJ for Evaluating PARCC Parameters 

5 123.1 Precision 

As noted III Sectlon 5 3, preasion-is the degree of mutual agreement among indwidual measurements of tbocsiune 

property under prescnbed si& condmons Precision is evaluated by collectlng and analyzmg laboratory replicate 

samples and/or s p h d  rephcate samples 

For the measurements of both rad~ochemcal and non-radrochemtcal parameters In solids and liquids, precision wdl be 

assessed for th~s project by analysis of laboratory duplicate samples and calculaMg the relauve perant dtfference (RPD) 

RPDs of spiked replicate samples, such as mamx sptke/maulx s p k  duplicates (MSMSDs), may also be used to evaluate 

precision if these QC samples are required by the specific analyacal method used. RPD is calculated wmg Equatlon 5- 1 

%RPD= I A - B I  
(A + B) / 2 

where 
% RPD = relahve percent ddference 
A = first rephcate concentrapon 
B = second rephcate concentratlon 

5 122.2 Accuracy 

x 100% 

Accuracy I\ the degree of agreement between an analyt~cal measurement and a reference accepted as true value The 
accuracy of a meaSurement system is affected by emm introduced through the sampling process, field contmnation, 

handling, smple matnx, sample preparation, and analyacal technique\ Accuracy is evaluated through the use of standard 

reference matenals (SRMI), blank spike \mple\ (I e ,  laboratory control \amples ILCSI), MSIMSm (if required tor the 
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analyucal method), calibration standards, sampling and test equipment nnsate blanks, bottle nnsate samples, and 

laboratory blanks 

Accuracy for this propct will be estunated by companng the true to the measured analyte concentrabon from method- 

specified reference or spdce samples using &patIOn 5-2 

where 
MSC 
TAC 

= measured concentmuon in the QC check sample 
= true analyte ConmntratlOn in the QC check sample 

In Wuon,  blank data wdl be reviewed to assess whether any target analytes of interest are detected above mthod 

repomng lmts If detectloas am observed, the potenad effects of processing and/or analyucal acttvihes on the accuracy 

of the reported test nsults wdl be evaluated. 

5.1223 Representativeness 

For ths propt, representahveness mvolves sample seleChOn, sample sm, sample volum, sampling hms, and samplmg 

procedures The QA goal is to consistently obmn samples in a manner such that they represent the vanous process 

mamces at the tlm that the samples were collected Sufficient sample volume wdl also be collected to allow 

representahve analyses to occur accordtng to the requmments of the analytical methods, allowing for QC sample analyses 

and reanalysis, if needed. 

Representahve sampllng of bulk soil and vegetauon for ra&onuchde analyses is clrfficult to acheve without some 

pretreatment by physical methods Repmducibdity of analyhcal methods is also complicated by hemgeneittes in these 

mamces To rrrrmrmzc thn expenmental dfficulty and m a x i m  the informahon yielded by each solvent extracuon test, 

RFP test soil and vegetauon wll be processed and homogenized as descnbed in Sectton 4 0 of the Work Plan before 

bench-scale tesang begms As with previous studies (where Pu is rrssociated with a particular size fractlon in the RFP 
soil), sample tiacttons will be selected for bench-scale tesang to opamze ( 1) expenmental logisucs and performance, 

(2) sampling and analyhcal reproducibility, and (3) the applicability of the tests to site condtions at RFP 

The following aspects of the sdmpling design will Jso contnbute to the representativeness of the treatability study data 

130s 
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An aliquot of the feed sample used in each indwidual Phase I and Phase I1 test will be collected and analyzed 

for dmct compmson to the process stream and sidestream samples from that test 

All major h a  processed, generated, and recovered from each test, includmg partlally treated matnces 

(I e ,  interstage samples) and sidestreams, will be sampled and analyzed to allow complete traclung of 

contarmnants and the calculauon of mated and contarmnant mass balance 

Bledng and composimg protocols for the collectton of analyacal samples, as descnbed m Secuon 4 0 of the 

Work Plan, will rmnlmlze the effiects of sample inhomogeneity on the reported results 

Add~uody, the phased approach of the study wlll allow the most successful tests to be run in dupllcate to assure 

representahveness and reproducibhty 

5.12.2.4 Completeness - L 

As noted in Sccucm 5 3, completeness u a measure of the percentage of pro~-specifiad data that are v&d. Data 

collected dung  the solvent extmbon ueatabdity study will be considered valid if (1) samples arc collected in accordance 
with the EMD Manual Operahons procedun, "Envuonmental Sample Rad~oacuvity Content Screerung," (5-21 000-OPS- 
FO 1 8, Rev 1) and (2) the data arc assessed by data users to be acceptable relahve to the precision, accuracy, and 

represenmveness goals of the program. The propct completeness value will be calculated by hvihng the number of 
valid sample results by the total number of sample analyses completed for ths treatabihty study as shown in Equation 

5-3 

(5-3) % C =  T X 1 0 0  V 

where 
%C = percent completentss 
v 
T = total number of measurements 

= number of measurements judged valid 
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5.122.5 Comparability 

The comparabllity of the data will be miuntamed though the consistent applicauon of the detaded tesung and sampling 

procedures outhned rn the Work Plan, and of the laboratory standard operaung procedures for sample analysis that are 

based on the standard analytical methods referenced 111 Table 5 1 Deviauons from these procedures for tesung, sampling, 

and analysis will be documented, and the analyt~cal results will be reported in standard umts as shown in Table 5-1 

Laboratory instrumentahon will be cahbrated with standatds traceable to the Nauonal Insutute for Standards and 

Technology (NIST) or other EPA-approved sources 

5.13 Intemai Quality Control Checks 

An internal QC system is a set of roupne latend p d m s  for venfymg that tbe data output of a measuzemcnt system 

meets prescribed cntena for data q a t y  Thts system cootruns methods for measuring and defimng the quahty 6f the 

data output. ATI personnel perfomg the laboratory analyses will use the followlag internal analyhcal laboratory QC 

measures, where appropriate, to venfy that the pasion and accuracy objechves are met The control hmts for the 

PARCC parameters are listed in Secuon 5 12 When these hmts are exceeded the pm&ct managers will be contacted 

The following secuons summarize i n t e d  QC requvements for specific analyhcal paramters QC checks will include 

laboratory QC and test QC 

5.13.1 Lpboratory Quality Control 

5.13.1.1 Radiochemistry Anrrlyscs 

The QC checks to be performed m the laboratory for radmchemsay analyses consist of Standard Reference Matenals 

(SRMs) (1 e ,  calibrauon venficauon), LCSs, replicate analyses, laboratory blank aqlyses, calculatton of MDAs, chemcal 

recovery, and aliquot size 

L 
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5.13.1 1.1 Standard Reference Materials 

SRMs shall be analyzed for all cad~ochemstry methods in accordance with the following requvemenls 

SRMs shall consist of water, soil, or other test matnces as necessary, spiked w~th an NIST-traceable or EPA- 

prepared mchonuchde of concern at an acuvlty concentmuon sufficiently above the detecuon limt to give 

staasacally vahd results 

SRMs shall be analyzed at a fresuency of 5 percent, or one per batch, whichever is mon frequent 

SRM results shall meet precision and accuracy cntena hsted in Table 5-1 or in ATI's method standard operating 

procedures, wkchever ace more smgent 

Fiulure of an SRM analysls to meet project or laboratory QA cntena shall result in reanalysis of the SRM 

Repeated fdun of an SRM analysls to meet project or laboratory QA cntena shall result in ncahbrauon of the - 
lnsbument befm sample Glalysa 1s resumed. 

5.13.1.1.2 Laboratory Control Samples 

LCSs shall be analyzed in accodance with ATI standard operaung procedures for Pu, U, Am, and gross Or/p LCS 

analyses shall meet the followmg cntena 

LCSs shall be anaiyzed at a frsquency of 5 percent per batch 

LCSs shall be prepared and analyzed m the same manner as the samples 

LCSs shall have the same aliquot size as the samples 

LCSs shall have the same TSBs the samples 

Using the Overall Countmg Unwrtamty, the observed value of the LCSs for alpha spectrometry parameters shall 

be withm la control h t s  of the expected LCS value and have a relmve percent e m  that does not exceed 

50 percent. 

LCSs shall be counted for the same count duraaons as the samples 

LCS data shall be subrmtted with each data package and shall include the expected values for all isotopes for 

which the samples are being analyzed 

A spiked deioruzed water mamx or reagent sand mamx may be used ils an LCS for liquid and solid mmce\, 

respecavely 
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5.13.1.13 Replicate Analyses 

Replicate analyses shall be analyzed for all radmhermsuy methods in accordance with the following reqlllrements 

Replicate analyses shall be analyzed at a hquency of 10 percent or one per batch, whichever is more fnsuent 

Replicate samples shall be prepared and analyzed m the same manner as the samples 

Replicate samples shall have the sam al4uot size as the samples 

Replicate samples shall have the same TSBs as the samples 

Replicate analyses data shall be submtted with each data package 

The replicate analyses shall be w i t h  the 3a range of the weighted average and its assmated standard error 

"Hot" pamcles may be present in sold mamces and unfiltered hquids and thts will be taken into considerahon 
when evaluatmg duplicates 

L c 

5.13.1.1.4 Laboratory Blank Analyses 

Laboratory blanks shall be analyzed for all radmhermshy paramters in accordance with the following requvemnts 

Laboratory blanks shall be analyzed at a frequency of 5 percent or one per batch, whchever is more firsuent 

Laboratory blanks shall be prepared and analyzed m the same manner as the samples 

Laboratory blanks shall have the same aliquot size as the samples 

Laboratory blanks shall be counted for the same count durahon as the samples 

Deioruzed water, reagent sand, or other standard matnces may be used as a laboratory blank for the samples 

Laboratory blanks should conm no target analytes above method reprhng lmts 

If target analytes are detected m labaatory blanks, the laboratory should assess the source of cross-contanunauon 
and perfonn adchhonal blank analyses Idenaficauon of mss-contarmwtlon at tbe laboratory based on blank 

data shall result in the flaggmg of affected data and the IIotlfiCahOII of data users 

5.13.1.1 5 Calculation of Minimum Detectable Activities 

Minimum Detectable Achvities (MDAs) shall be calculated using ATI data reductlon algonthms for all radmhenustry 

analyses in accordance with the following requirements 

3/77 
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Count duraaons for samples, replicates, blanks, and backgrounds shall be optimzed so that the MDAs achieve 

the TSBs Interfaces, contarrunants, and other mam problems may cause the sample MDAs to exceed the 

desued MDAs, however, the laboratoty shall demonstrate that the MDA could not be met due to the matnx and 

not because of inadequate count hme, laboratory problem, or other linutahons Reanalysis due to mam 
problems will be treated as an addtaonal sample analysis In all cases, MDAs that fad to achieve the requlred 

TSBs shall be fully explamed m the case nammves 

The MDAs shall be reported on sample calcuiauons sheet. The last background taken (one month old or less) 

shall be used for cdculatlons 

The MDAs shall be calculated as shown in J%paon 5-4 

465 SB +E 
P E * Y  MDA (pCdAliquot in appmpnate units) = 

a* Aliquot 

where 

- - 
- - Standarrl deviatlon of the populahon of quarterly RFP blank values (DPM) 

Sample couot dmhoo ln mnutes 
SB 
T 
E - - Detector effiaency 
Aliquot - - Ahquot in apppnate umts 
Y - - Chenucal recovery for the sample 
a - - 2 22 convexston for Dams to plcocunes 

5.13.1.1.6 chemical Recovery 

Chenucal recovenes shall be calculated in accordance with ATI SOPS for Pu and Am analyses Chemd recovenes shall 

meet the followlng cntena 

Chemcai recovery for Pu and Am analyses shall be greater than 20 percent but less than 105 percent. Chemcal 

recovenes outside these hmts requite the affected samples to be reanalyzed. 

Chemcal recovery shall be calculated on the basis of latest instrument efficiency value 

Counts obtarned for the tracer peak, Dams of tracer used, and aliquot of tracer used shall appear in the raw data 

5.13.1.1.7 Aliquot Size 
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The aliquot size shall be ophmzed to acheve the TSBs If the TSBs are not acheved and the aliquot sizes are less than 

method requuements, then the problem shall be addressed in the case nacrauve accompanyng the reponed results 

5.13.12 Nonradiochemistry Analyses 

Internal QC requirements for the mscellaneous addmod analyhcal parameters hsted in Table 5-1 are defined in the 

referenced EPA methods and laboratory standard operaMg procedures 

5.13.2 Test Quality Control 

Test duplicate samples and exmuon decontarmnauon blanks will be collected as i n t e d  QC cbecks on the performance 

of the bench-scale solvent extracaon tests Project requucments for these QC checks are summanzed below 
L - 

5.13.2.1 Test Dupuertes 

Dunng Phase I of the solvent extracuon treatabhty study, a m m u m  of one duphcate sample wlll be collected from 

each d u r n  processed or generated dung the soil and vegetatlon tesmg These medra will include feed solid 

samples, interstage sohd sampies, mterstage water samples, mtecstagc solvent samples, treated solid samples, waste 

concentrates, and recovered solvent. Duplicate samples will be collected at random by test personnel dunng the five 

Phase I opamtzauon tests and submtted with the test samples for laboratory analysis Dunng Phase II confirmaaon tests, 

duplicates of the final treated samples will be collected for each sod and vegemon mamx tested 

Duplicate samples shall be collected concurnntly with the associated test sampies using the same samplmg protocols (see 

Sechon 60 of the Work Plan), a d  shall be analyzed for the same list of analytical paramters Duplicate sampling 

frequency may be incmscd for a gwen sample matnx if iniual duplicate results do not meet pmxaon goals listed in 
Table 5 1 

5.1322 Extrrction Decontamination Blanks 

Aqueous blanks will be collected by wastung the decontanunated extractor with deionized water following the 

performance of a bench-wale test Dunng Phase I, these decontanunation blanks will be collected, rlt a rmnimum, 

following edch Senes of five opumzatron tests that I\ performed for each soil and vegetatlon matnx Dunng Phil4e 11, 



- 

EG&G ROCKY FLATS PLANT Manual RFP/ER-94-00032 
ENVIRONMENTAL RESTORATION PROGRAM Document Revision 1, Draft A 
Work Plan for Solvent Extrachon Bench-Scale Page 306 Of 306 
Treatability Study Effecthre Date July31, 1994 

decontarmnanon blanks will be collected followmg each confirmauon test DecontamImhOII blanks shall be analyzed 

for the rad~ochemd parameten listed in Table 5-1 


